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Original Communications 


CLASSIFICATION OF HYPERTENSION AND CLINICAL 
DIFFERENTIATION OF THE MALIGNANT TYPE* 


NorMAN M. Kerru, M.D. 
Rocuester, MINN, 


INCE the introduction of instruments for estimating exact indirect 

blood pressure by Riva-Rocci'' and Hill," in 1896 and in 1897, 
clinical knowledge regarding the occurrence of hypertension has been 
greatly increased. Allbutt,’ Janeway,’ and others, stressed the facts 
that hypertension per se did not mean Bright’s disease or chronie¢ glo- 
merulonephritis but a diffuse general vascular disease, and that hyper- 
tension might be present for many years without appreciable impair- 
ment of health. 

Direct examination of the retina with the ophthalmoscope has fur- 
nished objective evidence of the condition of the small retinal arteries, 
the size of arterioles, in cases of hypertension, as pointed out by Moore,’® 
Benedict,? Ellis and Marrack,* and Wagener and Keith.’* Through 
these retinal studies knowledge of vascular disease has been broad- 
ened and prognosis in hypertension has been made more exact. 

The future health of a patient suffering from hypertension is of 
prime importance to the patient and physician and, apart from pos- 
sible serious individual misfortune, must always be considered when 
the question of life insurance comes up. May” has shown that statis- 
tical data have an important bearing on prognosis, but in the individ- 
ual case of hypertension it is a rash procedure to predict the length 
of life. Personal experience in the last seven years has for practical 
reasons led me to divide these cases into two groups, the mild or 
benign, and the severe or malignant. There are borderline cases which 
make definite prognosis difficult. One’s natural optimism lends its 
weight toward the diagnosis of a benign type when this seems at all 

*Read before the American Heart Association, Washington, D. C., May 17, 1927. 

From the Division of Medicine, Mayo Clinic, Rochester, Minn. 
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possible. Therefore I have added a third group of cases, which, for 
want of a better term, I have called severe benign. 

Every practicing physician is familiar with cases of the benign 
type. The data in Table I (Case 1) are typical of this group. The 
patient, a woman, aged forty-nine years, has been under medical ob- 
servation for nine years. The blood pressure has been high at every 
examination. Detailed study of the cardiac, renal and cerebral fune- 
tions fails to show significant impairment. Retinitis has never been 
present. The general activity and well-being of the patient show 
little change since the initial examination. 

In one ease (Table Il, Case 2) rather marked hypertension has been 
known to be present. for five years. The patient tires more easily and 
requires much more rest than formerly, but with restriction of aetiy- 
ities is able to carry on her regular work. About a year ago, when 
she was forty-four vears of age, definite retinitis was present and, 
although this soon subsided, periodic ophthalmoscopic examination 
since has revealed an occasional hemorrhage and area of exudate. 
Thus far the course in this case has suggested a more serious vascular 
disease than simple benign hypertension. The occurrence of the ret- 
initis may not necessarily be serious, as it is well known that these 
lesions disappear even in eases of chronic glomerulonephritis. Never- 
theless, the presence of retinitis together with clinical criteria indicat- 
ing a progressive course should make the prognosis guarded. 

Volhard and Fahr,"* in 1914, described several cases of hypertension 
and termed the renal-vaseular lesion ‘‘malignant sclerosis.’’ They 
also asserted that the hypertension was severe or ‘‘bosartig’’ in con- 
trast to the benign or ‘‘gutartig’’ type. The signs which differenti- 
ated severe from benign hypertension were high persistent blood pres- 
sure and terminal renal insufficiency. Retinitis was also sometimes 
present. In 1924 Wagener and Keith" reported a series of cases in 
which characteristic retinitis associated with marked hypertension 
stood out in contrast to the adequate renal function. The history and 
clinical data differed from those usually found in cases of chronic 
nephritis. The serious prognostic import when the typical retinitis 
was present was pointed out. The term ‘‘malignant hypertension”’ 
was applied to this because in all of the fourteen cases so diagnosed 
death occurred within from one to forty-four months. The results of 
a further study in eighty-one cases have been reported and the data 
that follow are a summary of that study.* This condition may occur 
even in childhood and may be superimposed on previous general 
arteriosclerosis and benign hypertension. I wish to point out that 
many of these patients were up and about and generally did not 
complain of severe discomfort, and yet the retinal observations warned 
the physician of the seriousness of the general vascular disease. 
Case 3, in Table II], is an example of this malignant type. 
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A bank cashier, aged forty-six years, was first examined in June, 1925. For three 


vears the blood pressure had been increasing, and he was very nervous, slightly 


dizzy at times, and suffered from frequent occipital headache. For five weeks be- 
fore examination vision in the right eye had been dim. 

The patient seemed nervous and somewhat apprehensive. He was a large healthy 
looking man, weighing 182 pounds (82.7 kg.). Peripheral sclerosis (graded 1) 
was evident on palpation. The tonsils appeared septic. The heart was moderately 


enlarged, measuring 3.5 em. to the right and 13.5 em. to the left. There was definite 
tachyeardia but no murmurs or abnormal heart sounds. There was no dyspnea, 


edema or anemia. The systolic blood pressure was 240 mm. and the diastolic 


145 mm. Wassermann tests on the blood were negative. The electrocardiogram 
showed an inversion of the T-wave in Lead I. The basal metabolic rate was +7 
and later +15. There was no evidence of a distinctly abnormal thyroid. There was 
edema of the dise and retina (particularly of the right retina), retinal arteriosclerosis 
(graded 3), scattered hemorrhagic areas, and cotton-wool and punctate exudates. 
The urine contained albumin (graded 1) and occasional hyaline casts. The phenol- 
sulphonephthalein output was 45 per cent; the water output was 1055 e.c. in four 
hours. The urine varied in specific gravity from 1.003 to 1.025. The blood urea 
was 28 mg., creatinin 1.4 mg., and uric acid 3.4 mg. for each 100 ec. In this 


2 


i 


case, then, the blood pressure was high, cardiac function good except for electro 
cardiographie changes (inversion of T-wave in Lead I), renal function was prac- 
tically normal, no anemia was present, and yet the ocular observations indicated 
a serious prognosis. While he was in the hospital the blood pressure was reduced 
after a therapeutic bath to 200 mm. systolic and 110 mm. diastolic, and after in 
gestion of sodium nitrite to 160 systolic and 100 diastolic. On his dismissal after 
two weeks the blood pressure was 230 systolic and 130 diastolic. 

The second admission was thirteen months later, in July, 1926. The patient had 
been able to carry on his work during the intervening period, and his symptoms 
and physical condition were much the same as on the first admission. The systolic 
blood pressure was 240 and the diastolic 150. The retinal conditions were un- 
changed, and the electrocardiogram showed no abnormalities. There was still 
no anemia. Two estimations of the basal metabolic rate were +14 and +420. 
The blood pressure fell after a hot bath to 220 systolic and 120 diastolic, and after 
sodium nitrite to 175 and 120; it was not affected by phenobarbital. The urine 
contained a trace of albumin, but no easts, and the range of specific gravity was 
from 1.002 to 1.030. Water output was delayed (685 e.c.). Blood urea was 34 
to 43 mg., and blood ereatinin 1.7 to 2.5 mg. 

To summarize, blood pressure was high and unchanged; the retinal picture was 
unchanged; there was nothing abnormal in the electrocardiogram. There was per- 
haps slight indication of renal insufficiency indicated by the concentration of 
blood urea (43 mg.) and diminished output of water. Although there had been 
practically no change in the condition during the year, I believed that the same 
retinal picture argued for a grave prognosis. 

Five weeks later the patient was admitted for the third time. For three weeks 
he had been suffering with nausea and vomiting. He was very nervous and in 
addition to his previous symptoms, nausea and vomiting were present at the time 
of examination. The systolic blood pressure was 220 mm. and the diastolic 140 mm. 
There was no anemia. The edema of the dises had increased slightly and there were 
a number of fresh cotton-wool exudates and hemorrhagic areas. There was definite 
evidence of serious renal insufficiency, the blood urea being 85 mg. and the creatinin 
3.1 mg. for each 100 ¢.c., and the phenolsulphonephthalein excretion 25 per cent. 
During the course in hospital, renal insufficiency became more marked and at times 
there were attacks of pulmonary edema. Death occurred one month later, October, 
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1926, eardiae and renal insufficiency being the immediate cause, after the patient 
had been delirious and comatose for forty-eight hours. Blood urea had risen to 
108 and creatinin to 6.8. Permission for necropsy was not obtained. 


This patient had known he suffered from hypertension for approx- 
imately four years; I have certain knowledge that the malignant form 
of hypertension had been present for sixteen months. It is significant 
that for thirteen of the sixteen months he enjoyed comparatively 
good health; then came rapid cardiac, renal and cerebral failure, indi- 
cating a diffuse pathologie process. 

It is important to point out that the majority of the cases of this 
severe type of hypertension occurred between the ages of thirty-five 
and fifty. In Fahr’s series of cases the age incidence was between 
thirty and sixty years.* Such statistics indicate that this condition 
oceurs infrequently bevond the seventh decade when general periph- 
eral arteriosclerosis is so prevalent. Two important clinical facts in 
the diagnosis of malignant hypertension are the retinitis and the fre- 
quent relative adequacy of renal function. The type of the retinitis, 
and not its severity, is characteristic of these cases. Edema of the 
dises is a striking feature in all the cases and is often disproportionate 
to the other retinal changes. The retinitis of whatever grade, from 
the mildest to the most severe, runs a characteristic course which may 
be divided into four stages. In the first stage there is hyperemia and 
mild edema of the dise and peripapillary portion of the retina with a 
few superficial hemorrhagic areas and cotton-wool exudates. In the 
second stage the edema of the dise and retina becomes more marked 
and spreads into the macular region and periphery; the hyperemia 
continues; the areas of hemorrhage and cotton-wool exudate become 
more numerous and are found farther away from the dise and in the 
deeper layers of the retina as well. A few punctate exudates are seen. 
In the third stage the edema begins to recede from the peripheral por- 
tion of the retina and small spots of proliferated pigment are seen in 
its stead. Punctate exudates begin to outnumber the cotton-wool 
exudates and in the macular region arrange themselves into imperfect 
star figures. The hemorrhagic areas are relatively fewer and in the 
main more peripherally situated. The hyperemia of the dises is less 
apparent and may gradually fade. As the retinitis progresses through 
these stages the degree of the associated sclerosis of the retinal arte- 
rioles becomes more marked, due partially to perivascular thickening 
caused by the edema of the surrounding retina. In the fourth stage 
the dise has become definitely pale and only blurring and increased 
connective tissue remain as evidence of the previous edema (secondary 
atrophy). Only a few residual small punctate exudates may remain, 
usually in the macular region. There is definite perivascular thicken- 
ing along the walls of many of the vessels, veins as well as arteries. 
Areas of proliferated pigment are numerous, especially in the macula 
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and periphery. Patchy sclerosis of the choroidal arteries is notice- 
able. An occasional small hemorrhagic area may be present. 

Studies of renal function at the initial examination in the eighty- 
one cases revealed approximately normal values in twenty-one, mild 
insufficiency in forty-six, moderate changes in seven, and severe insuf- 
ficiency in only seven. Chronic passive congestion was an added fae- 
tor in three of the latter cases. Such results indicate that the retinal 
changes are more significant and oceur earlier than demonstrable 
renal insufficiency. 

Clinical studies of the cardiovascular system in these cases show 
that during the course of the disease, particularly in the terminal 
stage, diffuse involvement of the vital organs may be demonstrated, 
particularly of the cerebrum, myocardium and kidney, as well as of 
the retina. It is of interest that many of these patients do not seem 
to die from the failure of -one vital organ but rather from simultane- 
ous failure of several, for example, simultaneous cerebral, cardiac, 
and renal failure. The course and terminal picture furnish good evi- 
dence of the diffuseness of the vaseular disease. 

The seriousness of this condition is shown by the fact that of eighty- 
one patients seventy-three (90 per cent) died within fifty-one months. 
The majority died within two years. Only five lived two years or 
longer. The average length of life after the diagnosis was made was 
eight months. Such data indicate that this condition is malignant in 
its course even when the diagnosis is made early. (Table IV.) 

In seven eases necropsy was performed; four of these necropsies 
were fairly complete, including examination of the brain, and in 
three examination of the eye. Dr. Kernohan has made a thorough 
study of the various organs, particularly with reference to vascular 
lesions and the following data are the result of his study: 

The gross changes are not characteristic and only a few are constant through- 
out. The heart is always hypertrophied although the degree is not constant. Usually 
when there is a long history of hypertension, there is a high degree of cardiac 
hypertrophy; when it is short, mild degrees of hypertrophy are found and myocardial 
fibrosis is not marked. Sclerosis of the coronary vessels and ofthe aorta also varies 
in degree in different cases, but on the average is moderate. There is nothing 
constant about the changes in the kidneys, although they usually show evidence of 
arteriosclerosis, sometimes being atrophic, but more often the combined weight is 
slightly less than normal. In the four brains examined there was definite evidence 
of arteriosclerosis. The vessels of the pia mater and the circle of Willis as a 
rule showed mild sclerosis. In the coronal sections of the brain were multiple 
small areas of softening. Whether these softened areas are due to minute hemor- 
rhages or simply to occlusion of the vessels is difficult to determine. Occasionally 
one large hemorrhage was encountered which had produced definite clinical mani- 
festations and may even have been the immediate cause of death. 

In the microscopical studies there are several outstanding features, the most marked 
being the diffuseness of the lesions and the degree of involvement in the smaller 
arteries and arterioles while the larger arteries and the capillaries are comparatively 
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free from the profound change. The changes in the arterioles are different from 
those observed with the arteriosclerosis of old persons in that the intima shows 
marked hyperplasia of the endothelium and there is hypertrophy of the media in 
contrast to the degenerative changes of senile arteriosclerosis which are characterized 
by deposits of mucus and calcium in the media and fragmentation and little 
hypertrophy of the internal elastic lamina. Again in senile arteriosclerosis the 
smaller arteries and arterioles do not manifest the marked narrowing of the lumina 
which is so definite in these cases of malignant hypertension. Perivascular fibrosis 
varies in intensity and is evidently due to the diminished blood supply. Some 

times this fibrosis is diffuse throughout the organ while in the brain the diminution 
of the blood supply causes softening rather than gliosis. These areas of softening 
in the brain are not limited to any one region but are usually scattered more or 
less diffusely throughout the organ, although they may be more severe in one area 
than in another. The kidneys in every case show profound changes, all of which 
can be attributed to the severe vascular injury chiefly of the smaller arteries and 
arterioles. The glomerular tufts show marked changes but these are different from 
those observed in glomerulonephritis. Some glomeruli are completely fibrosed, others 
only partly so, as the tuft may be lobulated and one or several lobules be fibrosed, 
while the others remain intact; some glomeruli are apparently normal and are even 
hypertrophied. There is extensive interstitial fibrosis and destruction of some of 
the tubular epithelium and little evidence anywhere of true inflammation. All these 
changes may be and probably are attributable to the severe ischemia of the kidney 
and do not resemble any of the primary diffuse renal lesions. The arterioles of the 
eve show definite sclerosis, most marked in the choroid. In addition areas of hemor 

rhage and exudate are present in the various layers of retina (Table V) 

The most important and constant observation in these cases is the 
extreme diffuseness of the lesion, not a single organ or tissue escaping. 
Even the vessels of the gastrointestinal tract and skeletal muscles are 
equally involved. Sometimes the kidneys, the heart, or the brain is 
more severely injured by these lesions than the other organs. 

One of the earliest microscopical studies of this condition was that 
of Gull and Sutton’ in 1872. They described an arterioeapillary fibro- 
sis which they thought was allied to senile alterations. They also 
pointed out the diffuseness of the vascular lesion and described a 
thickening in the vessels of the pia mater similar to that in the kid- 
neys. Their idea of capillary involvement has not been universally 
substantiated, but the lesions of the arterioles are more diffuse than they 
described. In 1914 Volhard and Fahr'™ described the condition of 
malignant sclerosis, and this condition is analogous, but usually of a 
somewhat later stage, to that which I have described under the heading 
of ‘‘malignant hypertension.’’ They refer particularly to the thicken- 
ing of the walls of the arterioles and the smaller arteries of the kid- 
ney, leading to ischemia of that organ and subsequent parenchymatous 
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COMMENT 
There is clinical evidence that cases of hypertension are of three 
distinet types. Such differentiation of types is of value in diagnosis 
and prognosis. Malignant hypertension in my opinion is a definite 
elinical syndrome, and in the pathological material obtained diffuse 
disease of the arterioles is evident. The term ‘‘malignant’’ would 
seem to be justifiable from the results in the present series of cases. 
The etiology of hypertension is still obscure. The known facts sug- 
gest that the primary cause of hypertension is interference with the 
vasomotor system. This may be due to unknown circulatory toxic 
substances, or to disturbance of unknown cause of the sympathetic 
nervous system. 
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THE SIGNS AND SYMPTOMS OF HYPERTENSION* 


W. RicHArRD OHLER, M.D. 
Boston, Mass. 


N ORDER to present anything conerete in the time allotted for the 
| diseussion of a subject as broad as this one, it will be necessary to 
make certain definite statements at the start. These statements may 
or may not be accepted; they are presented largely for the purpose of 
discussion. 

1. In speaking of the signs and symptoms of hypertension, it is 
understood that we mean the signs and symptoms of cardiovascular 
disease, or cardiovascular renal disease. No attempt will be made to 
discuss the time relationship between hypertension and vascular 
changes. It is simply assumed for the purposes of this paper that 
hypertension does not exist for any appreciable length of time with- 
out evident damage to the blood vessels—particularly the arterioles. 

2. By hypertension is meant a persistent rise in both the systolic 
and diastolie pressures, although situations where the systolic is alone 
elevated will not be left out of the discussion. 

3. No attention will be paid to the hypertension which comes as a 
complication of nephritis, as for example, in the various types of 
glomerular lesions. 

4. The ideas embodied in this paper arise from personal observa- 
tions as the result of long connection with the metabolism clinie at the 
Boston City Hospital. The method of presenting these ideas is neither 
new nor original. O’Hare, in particular, and others have previously 
presented the subject in much the same manner. 


TABLE I 
EARLY IN LIFE CHILDILOOD YOUTH 
SIGNS OF VASOMOTOR DISTURBANCES 
[rritability Temper 
Flushing of skin 
Cold, moist, cyanotie hands 
Fainting and dizzy spells 
Epistaxis 
Increased menstrual flow 
Migraine 
Heredity Environment 


Although direct evidence of a chronological nature is largely lack- 


ing, careful history taking leads us to believe that cardiovascular 


disease has its beginning early in life. The symptoms are those of a 


*Read before the American Heart Association, Washington, D. C., May 17, 1927. 
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disturbed vasomotor apparatus as outlined in the above table. The 
theory is attractive and worthy of careful checking up in each indi- 
vidual case. If true, it suggests a method of attacking the adult 
problem during the period of childhood and youth. 

Heredity and environment. After studying a large series of cases 
of hypertension, it is difficult to get away from the feeling that hered- 
ity or environment—one or the other or both—play a large part in 
the development of the condition. O’Hare has emphasized the influ- 
ence of heredity, while Moschovitz is inclined to favor the influence 
of environment. In either event, such a conception only serves to 
strengthen the impression that cardiovascular disease has its real be- 
ginning early in the life of the patient. 


TABLE IT 
INTERMITTENT HYPERTENSION 
EARLIER SIGNS OF VASOMOTOR DISTURBANCE PERSIST 
Nervousness 
Especially Flushing of skin 
Dizzy spells 
{ Rapid pulse 
Oceasional nocturia 
Fatigue 


In addition - 


RELATIONSHIP 
Neurocireulatory asthenia 
Thyroid disease 
Hypertension 


Cases of intermittent hypertension are generally found in the period 
of late youth or early manhood. Our experiences have been mostly 
with college students. In this group the increased pressure is gen- 
erally only systolic and there is no demonstrable evidence of cardiae 
or renal changes. Occasionally one can demonstrate changes in the 
peripheral vessels. The fact that the few athletes we have seen in 
this group were sprinters rather than long distance runners is of 
interest. 

Of greater interest, however, is the fact that patients who have 
symptoms like the ones outlined above are often diagnosed as eases 
of neurocireulatory asthenia, and not infrequently as cases of hyper- 
thyroidism. Concerning such a suggested relationship, there are one 
or two statements which can be made with certainty. For instanee, 
we know that these patients do not have hyperthyroidism, although 
they are repeatedly sent to the thyroid eclinie with this diagnosis. 
Further, we know that they do not develop hyperthyroidism later on. 
Also we know that many of these cases are rightly diagnosed neuro- 
circulatory asthenia, and that of these, many straighten out eventually. 
Finally, we believe from our own observations that some of the pa- 
tients in such a group do develop a persistent hypertension later in 
life. After all, the relationship is suggested largely for the purposes 
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of discussion, but also to emphasize the fact that cases of intermittent 
hypertension should not be overlooked but should be followed for a 
period of years. 
TABLE IIT 
PERSISTENT HYPERTENSION 


Earlier signs persist 
Damage to small vessels 
Cardiae hypertrophy 
END RESULTS 
Heart 
Brain—including eye 
Pancreas 
Kidney 
Other organs—thyroid 
Stomach and intestines 
Extremities 


Most of the cases of hypertension seen in the clinic have already 
reached the persistent stage. Symptoms of a disturbed vasomotor 
apparatus, however, persist and generally can be traced back to an 
earlier period. In this stage of development, careful examination 
always reveals evidence of damage to the smaller blood vessels and 
eardiae hypertrophy. It is an interesting fact that retinal vessels 
described as normal are found to be abnormal when examined with 
the aid of a magnifying opthalmoscope. 

The end-results of cardiovascular disease are familiar to us all, and 
will be outlined more in detail in the following tables: 


TABLE IV TABLE V 
HEART BRAIN 
Early.—Increased fatiguability Nervous irritability 
Some dyspnea Changes in disposition 
Palpitation—pounding Headache—vertigo 
Precordial pain, aching, soreness Light-headed or floating sensations 
Late.—Paroxysmal dyspnea Head and ear noises 
Signs of congestive failure Bad dreams 
Angina pectoris Memory changes 


Cerebral spasms 
Hemorrhage—thrombosis 
Ocular symptoms 


TABLE VI 
KIDNEY 

Frequently no signs of damage 
Nocturia 
Fixation of gravity 
Albumin and casts 
Showers of red cells 
Nitrogen retention 
Uremian 


Tables 1V, V, and VI are presented together because it is not neces- 
sary to add much by way of explanation. In our experience, fatal 
degenerative lesions of the heart predominate, and of these, angina 
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occupies a prominent place. Next in importance are the various 
lesions in the brain, and serious kidney damage is comparatively in- 
frequent. Often the degenerative process is quite selective—appar- 
ently attacking only one organ—while there are plenty of instances 
where the damage is of about equal severity in all three organs. Fi- 
nally, symptoms may change quite rapidly, or in other words, the 
initial symptoms do not necessarily indicate the breaking point. We 
have seen patients die in uremia in whom all the signs and symptoms 
for several years prior to death pointed toward serious cerebral 
damage. 
TABLE VII 
PANCREAS 


Intermittent glycosuria 
Lowered sugar tolerance 
Clinical diabetes 


The fact that clinical diabetes is not an uncommon complication of 
cardiovascular disease is of particular interest, because it is frequently 
overlooked. Consequently, dietary management of a case of hyper- 
tension should inelude some regulation of the carbohydrate intake, 
and routine examination of the urine should always include an exam- 
ination for sugar. We have seen a ease of diabetic coma where the 
patient was under very careful observation, including frequent labo- 
ratory examinations of all sorts with the exception of urinary sugar. 


TABLE VIII 
OTHER ORGANS 


Thyroid 
Stomach and Intestines 
Extremities 


The purpose of this paper does not permit any detailed discussion 
of the end-results as indicated above. Mention is merely made of the 
fact that evidences of a lowered metabolic rate-are not rare, and in 
several instances we have seen good results follow carefully regulated 
thyroid therapy. 

In this diseussion of the signs and symptoms of 
been assumed that hypertension is itself a symptom of cardiovascular 
disease. An attempt has been made to trace the development of this 
disease from early to adult life in the belief that the evidence is suffi- 
cient to accept vasomotor disturbances as a possible early sign of 
cardiovascular disease, and that heredity and environment—one or 
the other, or both—play a large part in the development of this 


hypertension, it has 


condition. 


(For discussion, see page 687.) 
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COMPLICATIONS OF HYPERTENSION 


James E. M.D., Harotp M. Bowcock, M.D. 
AND R. Huan Woop, M.D. 
ATLANTA, GA. 


NY attempt to accumulate statistical data concerning the fre- 
queney of the various complications arising during the course of 
hypertension, requires that a large series of cases be observed over a 
considerable period of time. The symptom-complex is usually progres- 
sive. The pathological changes resulting from the original cause, 
whatever that may be, with the added damage of a hypertension ex- 
isting over a period of months or years, bring about in the body altera- 
tions of structure and funetion which may be easily recognized. 

A general survey is presented of the complications arising in 500 
eases of hypertension occurring in the private practice of one of us 
(J. E. P.) during the past eight years. The group is composed of indi- 
viduals who sought medical advice because of disability resulting 
from existing complications, those who had been informed of the ex- 
istence of ‘‘high blood pressure’’ and those in whom hypertension was 
discovered during routine physical examination. Some of these pa- 
tients have been seen many times, a few have been observed at long 
intervals and a considerable number observed only during the period 
of examination. The accumulated data, therefore, represent the fre- 
queney of the complications as they are ordinarily observed rather 
than the complications arising in a selected group followed over a 
definite period of time. 

No attempt has been made to separate the complications arising in 
essential hypertension, hypertension with arteriosclerosis and hyper- 
tension associated with nephritis. The transient hypertensions asso- 
ciated with hyperthyroidism or the toxemia of pregnancy have not 
been included. Hypertension is considered to exist if the patient has 
an established systolic pressure of 160 mm. or more, or if the diastolic 
pressure is elevated to 100 mm. or more. 

For the purpose of description the complications may be classified 
as those producing recognizable changes referable (1) to the heart; 


(2) to the arteries; (3) to the central nervous system; (4) to the eyes; 
(5) to the lungs; (6) to the kidneys; and (7) to miscellaneous organs. 
\ 


[any interrelations exist in such a classification. The duration and 
the severity of the hypertension, together with the integrity of the 
cardiovascular system, determine in a large measure the frequency 
and character of the damage suffered by the individual patient. 
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I. Complications referable to the heart: 
Cardiae hypertrophy 
Congestive heart failure Pes 
Mitral systolic murmur 
Aortie systolic murmur 
Aortie diastolic murmur 
Substernal oppression 

Angina pectoris . ae 
Coronary occlusion 
Auriecular fibrillation 
Tachyeardia paroxysmal 

Premature contractions 

Heart block 


Pulsus alternans 


332 or 66.4 per cent 
33 or 6.6 per cent 
-- 130 or 26.0 per cent 
29 or 5.8 per cent 
12 or 2.4 per cent 
28 or 5.6 per cent 
42 or 8.4 per cent 
9 or 1.8 per cent 

6 or 1.2 per cent 

9 or 1.8 per cent 
o) or 11.0 per cent 
4 or 0.8 per cent 

3 or 0.6 per cent 


Cardiac hypertrophy occurred in 332 or 66.4 per cent of all patients. 


The extent of the hypertrophy varied from moderate increase in the 
size of the left ventricle to diffuse generalized enlargement in all 
directions. Congestive heart failure occurred in 33 cases or 6.6 per 
cent and was the primary symptom-complex for which patients sought 
relief in 21 instances. It is our belief that could we have followed all 
of these cases a much larger percentage would have shown evidence 
of heart failure. 

The occurrence of heart murmurs in individuals who have not had 
rheumatic fever or syphilis was observed in 171 instances or 54.2 per 
cent of our cases. These varied from a soft systolic blow audible at 
the apex, to definite systolic or diastolic murmurs at the aortic area. 
The apical systolic blow is interpreted as being due to relative changes 
about the auriculoventricular ring or changes in the papillary muscles 
incident to cardiac hypertrophy and dilatation; the systolic blow over 
the aortic area as being due either to a definite thickening of the 
aortic leaflets as a result of arteriosclerosis or to a distinet dilatation 
of the aorta. The aortic diastolic murmur is considered as evidence 
of arteriosclerosis involving the aortic valves. 

We have separated a class of individuals (28 or 5.6 per cent of the 
series) who complained of substernal oppression after exercise or 
emotional shocks from those having true angina; the symptoms were 
momentary and occurred without observable changes either in the 
Angina pectoris with definite seizures 


pulse rate or blood pressure. 
Of this number 


occurred in 42 cases or 8.4 per cent of this series. 
nineteen had definite heart murmurs, fifteen of which were apical 
systolic, one aortic systolic, and three aortie diastolic murmurs. Cor- 
onary occlusion occurred in nine cases or 1.8 per cent. Three of the 
latter had definite embolic phenomena associated with this occlusion. 

Disturbance of cardiae rhythm occurred in 77 instances or 15.4 per 
Auricular fibrillation, paroxysmal tachycardia, premature con- 
Premature 


cent. 
tractions, heart block and pulsus alternans were noted. 


{ 
| 


PAULLIN, BOWCOCK, WOOD: COMPLICATIONS OF ILYPERTENSION 615 


contractions occurring in 55, or 11 per cent of the cases, were fre- 
quently unnoticed by the patient and rarely caused any disability. 
Heart block with Stokes-Adams syndrome occurred in one individual. 


II. Complications referable to the arteries: 


Radials or other arteries thickened 158 or 31.6 per cent 
Aorta dilated an : 64 or 12.8 per cent 
Aneurysm aorta —-_....~_- ; 3 or 0.6 per cent 
Intermittent claudication — ; : 3 or 0.6 per cent 


Among the 500 eases, evidence of arteriosclerosis as obtained by 
palpating the radials and brachials was observed in 158 instances, or 
31.6 per cent. Dilatation of the aortie arch as determined by physical 
examination or the x-ray or both, was found in 64, or 12.8 per cent. 
Of this number an apical systolic murmur was present in ten, a loud 
sypstolic murmur over the aortic area in nine and an aortie diastolic 
murmur in one. No murmur was heard in forty-four. Palpable ar- 
teries were found in forty of the group with aortie dilatation. In 
three patients the dilatation was of sufficient degree to be classed as 
aneurysmal. Intermittent claudication occurred in three patients 
whose systolic blood pressure was 180 mm. or over and in these cases 
the x-ray showed marked atheromatous changes in the vessels of the 
extremity. No instance of gangrene was observed in this group al- 
though it occurs infrequently. 


III. Complications referable to the central nervous system: 


Cerebral hemorrhage —~~~~~- Sere 36 or 7.2 per cent 
Cetebral 56 or 11.2 per cent 
Cerebral arteriosclerosis ; : 11 or 2.2 per cent 
Vertigo severe : =oE 18 or 3.6 per cent 
Tinnitus : ‘ ; one 17 or 3.4 per cent 


Cerebral hemorrhage occurred in 36 cases, or 7.2 per cent of the 
series; of this number 29 had one, 4 had two and 3 had three hemor- 
rhages. Of interest is the group with cerebral crises; 56 patients, or 
11.2 per cent, displayed transient aphasias, disturbances of vision, 
monoplegias, convulsions, hemiplegias, unconsciousness or numbness. 
The duration of these attacks was from a few minutes to several 
hours. Recovery was practically complete in all, although seven have 
subsequently had definite apoplectic seizures. Evidence of general- 
ized cerebral arteriosclerosis with gradual failure of the mental fae- 
ulties was present eleven times (2.2 per cent). Sudden, severe, pro- 
longed attacks of vertigo occurred in eighteen cases (3.8 per cent) ; 
the longest seizure incapacitated the patient for ten days, the others 
of shorter duration from several hours to three days. Tinnitus of a 
distressing degree occurred seventeen times (3.4 per cent). 


IV. Complications referable to the eye: 
Arteriosclerosis, hemorrhages, exudates, edema, ete. 136 or 27.2 per cent 


= 
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The frequency with which changes in the eye grounds are observed 
will depend to a certain extent upon the frequency of ophthalmoscopie 
examinations. In this series definite changes were observed in 136 (or 
27.2 per cent) of the cases. .It has been only during the last few 
years that nearly all of our eases with hypertension have had a careful 


ophthalmoscopic examination. Had all of the cases in this series been 


earefully observed the incidence of change would have been much 
Very frequently definite changes are made out in the retinal 


higher. 
Retinal 


vessels when the other arteries show no evidence of disease. 
hemorrhages caused 37 patients of this group to seek medical advice, 
and of this number 29 did not know of the previous existence of 


hypertension. 


V. Complications referable to the lungs: 
Dyspnea oe 55 or 11.0 per cent 
Asthma a ies 39 or 7.8 per cent 
Pulmonary edema 3 or 0.6 per cent 

Dyspnea sufficient to be disabling, associated with evidence of slight 
myoeardial failure, occurred in 55 patients, or 11 per cent. The dis- 
ability was sufficient to curtail the physical activities of these indi- 
viduals; in a few it was associated with short periods of marked 
breathlessness and orthopnea. Emphysema further complicated eight 
of these cases. 

Cardiae asthma oceurred in 39 eases, or 7.5 per cent; the attacks 
Two of the three cases of 
attacks. The third 
attack. 


varied greatly in frequency and severity. 
pulmonary edema had previously had asthmatie 
patient with pulmonary edema has had only one 


VI. Complications referable to the kidneys: 
Noeturia 


Kidney impairment 


245 or 49.0 per cent 
46 or 9.2 per cent 
5 or 1.0 per cent 


Nocturnal frequency of urination as distinguished from nocturnal 
Our statistics do not 


polyuria occurred in 245 patients (49 per cent). 
Many 


furnish reliable data on the occurrence of nocturnal polyuria. 
conditions such as chronic inflammation of the genitourinary tract, 
prostatic hypertrophy, ete., totally unrelated to hypertension, cause 
nocturia. Definite impairment of the kidney function was present in 
46, or 9.2 per cent, as evidenced by inability to dilute and concen- 
trate the urine, diminished phenolsulphonphthalein output, increase 
in the nonprotein nitrogen and urie acid of the blood and the oceur- 


rence of moderate traces of albumen and easts in the urine. Uremia 


was present in 5 of the group (1 per cent). 
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VII. Complications referable to other organs: 


Hemorrhages from conjunctivae per cont 
l or 0.2 per cent 
4 or 0.8 per cent 


Hemorrhages from various parts of the body are not uncommon. 
They occurred as shown in 27 eases, or 5.4 per cent of the cases. Hem- 
orrhages were a serious complication in two cases with uterine bleed- 
ing and the one with intestinal bleeding. Three of the cases with 
nasal hemorrhages required packing for relief. In our entire series 
of cases we have not observed any patients in whom we felt that a 
diagnosis of gastrointestinal crises as a result of hypertension could 
be made. 

Among the series twenty of our patients had diabetes. 


SUMMARY 

A review of the complications occurring in 500 patients seen in con- 
sultation and private practice is presented. The outstanding organ 
which bears the greatest burden of the advancing attack is the heart, 
which undergoes a cycle of changes: dilatation and hypertrophy, de- 
velopment of murmurs, eardiosclerosis, angina pectoris, disturbances 
of rhythm, congestive heart failure and coronary occlusion. Cardiac 
complications eaused 137 (27.4 per cent) of the patients to seek med- 
ical advice. Second in importance are the complications referable to 
the central nervous system: tinnitus, severe vertigo, cerebral crises 
and apoplectie seizures; these complications caused 121 (20.2 per 
cent) to seek medical relief. Next in importance are the changes in 
the vascular system as evidenced by the development of arteriosclero- 
sis, dilatation of the aorta and aneurysm. The above are but links in 
a chain upon which the development of other complications greatly 
depends. 

Renal impairment, though not of a severe degree, eventually occurs 
as a late complication in only a small number of individuals. Severe 
renal disease occurred in a small percentage; however, in these it was 
probably the primary condition and the hypertension a secondary 


development. 


(For discussion, see page 687.) 


THE ACTION OF DRUGS ON CARDIAC OUTPUT* 


LIL. Tue Errect or CAFFEINE SODIOBENZOATE ON THE CARDIAC OUTPUT 
or Do«st 


Cops Pincuer, M.D., CHARLES P. Wiuson, M.D., AND 
TINSLEY RANbDoLPH Harrison, M.D. 


NASHVILLE, TENN. 
INTRODUCTION 


S EARLY as 1869, caffeine was considered to be a cireulatory 

stimulant. Headland, in a treatise ‘‘On the Action of Medi- 
cines,’’ expressed the opinion that the cerebral action was secondary 
to such a stimulation: ‘‘They (tea and coffee) lower the pulse and, 
by diminishing congestion of the brain, tend to clear and tranquilize 
the action of the mind.’”! 

It is only comparatively recently that the physiological effect of 
caffeine on the circulation has been carefully studied. An excellent 
review of the meager literature on this subject may be found in Soll- 
mann’s ‘‘Manual of Pharmacology.’ For the present purpose it will 
suffice to mention a few of these studies more closely related to the 
work to be reported in this paper. 

Landgren and Tigerstedt® and Loewi't found that caffeine increased 
the blood flow. Means and Newburgh,’ using the Krogh-Lindhard® 
method on normal human subjects, found that eaffeine definitely in- 
creased the blood flow but not the pulse rate, the increase being the 
result, therefore, of an increase in systolic output. 

J. D. Pilcher,’ working on the perfused mammalian heart, obtained 
the following results: during the acute fall of blood pressure fol- 
lowing intravenous injection of caffeine in doses of 10 mg. per kilo- 
gram or less, the cardiac volume and the amplitude of excursion 
remained practically unchanged; but with larger doses, the volume 
progressively increased (i.e., the tone decreased) and the amplitude 
decreased. After this acute fall in blood pressure, however, the tone 
increased (volume decreased) and the amplitude was variable, some- 
times decreasing and sometimes reniaining unchanged. With very 
large doses (above 40 mg. per kilogram) the blood pressure fell, heart 
rate and volume increased, and the amplitude decreased. 


*In order to correlate this work with our previous investigations this general title 
has been adopted. Papers already published: “The Effect of Digitalis on Cardiac 
Output, and “The Effects of Barium, Calcium and Potassium on Cardiac Output,” are 
to be considered as studies I and II, respectively, in this series. 

+From the Department of Medicine, Vanderbilt University, Nashville, Tenn. 
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‘ 


This work led Sollmann? to conelude that with ‘‘stimulant’’ doses 
(up to 20 mg. per kilogram) “‘the tone of the heart is increased and 
the amplitude of its excursions may be greater. This and the faster 


rate raise the output of the heart.’’ 


METHOD 

The experiments here reported were done on normal male dogs 
weighing from 6.8 to 15.7 kilograms. In a few experiments morphine 
(approximately 0.06 gm. per kilogram) was given about an hour 
before beginning the experiment, but most of the experiments were 
on unnarcotized, trained dogs. 

After the animal had been on the table fifteen to thirty minutes, 
blood was drawn under oil as nearly simultaneously as possible from 
the right and left ventricles (or the right ventricle and the femoral 
artery) and analyzed for its oxygen content in the Van Slyke-Neill® 
constant volume apparatus. Immediately after the blood was drawn 
the oxygen consumption was determined by the Benedict spirometer 
and the Roth recording apparatus, the animal being attached to the 
spirometer by the Blalock® mask. | 

The blood-oxygen determinations were either checked by second 
analysis of the same blood samples, or, in many instances, a second 
complete control determination was done. On a few occasions where 
the first two determinations failed to check, a third was done. 

From the oxygen consumption and blood-oxygen contents, the ear- 
diae output was ealeulated according to the Fick principle: 


¢c.c. oxygen consumed per minute 

Difference between arterial and 

venous oxygen contents of 1 cee. 
of blood. 


= ¢.c. blood passing 
through lungs per 
minute. 


We are accustomed to consider any change falling within 10 per 
cent of the normal control as being within the limit of error of our 
method, although our duplicate controls rarely vary more than 5 per 
cent. 

After the control determination the animal was given caffeine sodio- 
benzoate (Parke-Davis) in doses ranging from 7.5 to 30 milligrams 
per kilogram of body weight. The morphinized dogs and over half 
the trained dogs were given the drug intravenously, injection being 
extended over a period of one to three minutes, depending on the size 
of the dose. A number of trained dogs were given caffeine sodio- 
benzoate subcutaneously, this being considered a check on the results 
of intravenous administration of the drug and more analogous to its 
therapeutic use. 

In the former group (intravenous injection) a determination of 
cardiac output was begun approximately six minutes after the end of 
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the injection. In the latter group a period of thirty minutes was al- 
lowed to elapse before the determination. 

The doses of caffeine sodiobenzoate given in these experiments, 7.5, 
15 and 30 mg. per kilogram, are equivalent approximately to 0.5, 1 
and 2 grams, respectively, for an adult human. Only the first two of 
these doses are ever given for therapeutic purposes, and it is seldom 
that more than the first (0.5 grams) is given. 

Three experiments were done in which eaffeine sodiobenzoate was 
injected subcutaneously in small doses repeated at intervals of twenty 
to thirty minutes in order to test its summation effect, and in two 
other experiments the dose was repeated once. 

In most of the experiments ‘‘come-back’’ determinations were 
that is, determinations one to seven hours after the administra- 
to determine the duration of the effect 


done 
tion of caffeine sodiobenzoate 


of the drug. 
A few experiments were abandoned on account of failure to cheek 


control determinations, obtaining of mixed blood samples and other 


obvious errors. These 
This report includes twenty experiments, the distribution of which as 
administration is shown in 


experiments are not included in this paper. 


to dosage, anesthesia,, and method of 


Table I. 


TABLE | 
DOSE: MG. PER KG. 7.5 15 30) 
aly 9 2 ) 
Trained, Unanesthetized | 1ntravenousl) - 
Dogs. Subcutaneously 2 4 2 
Morphinized Dogs (All intravenously) 1 2 2 
ation 3 0 


Summation Experiments (Repeated Doses) 2 
*Summation experiments are placed in columns of their individual (not total) 


doses. 
RESULTS 

After the administration of caffeine sodiobenzoate the animals were 
obviously more restless than previously, and the extent of this rest- 
lessness increased with increases in the dosage used. This restlessness 
was never excessive, however, and at no time was it so great as to 
interfere with the determinations of cardiac output. 

The composite results of all experiments are shown in Table II 
(which includes only the changes following the first dose of caffeine 
sodiobenzoate in the summation experiments), and their essential re- 
sults are plotted graphically in Chart I. 

A study of this table and this chart discloses the following points: 

1. The Pulse Rate—The minute pulse rate, even in the normal dog, 
is so variable a factor as to necessitate caution in the drawing of con- 
It was counted in seven- 


clusions from any change it may undergo. 
teen experiments and at the time of the control determinations varied 
in the different animals from 82 to 152 beats per minute in trained 
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dogs and from 54 to 92 in the morphinized dogs. The average con- 
trol pulse rate was 112. 

After the administration of caffeine sodiobenzoate the pulse rate 
increased in nine and decreased in eight experiments. The greatest 
rise was 94.6 per cent (Dog C;,, Table IL), the greatest fall was 14.9 
per cent (Dog C,, Table Il), and the average change for all experi- 
ments was an increase of 8.2 per cent. 

2. Oxygen Consumption—tThe oxygen consumption remained com- 
paratively constant in most of the experiments, the percentage change 
exceeding 15 per cent in only four experiments, in three of which 
30 mg. of caffeine sodiobenzoate per kilogram had been given (Table 
Il). The oxygen consumption increased in eleven experiments, de- 


| NG. Ihe mulelwe re 


| 1 exp 
| luded Tt 
rt 
Chart i 
* 
e fe 
| 
| 
> | 
90) -§ 
~ | 
~ | 
| 
oD 
| 
ote 
© 
Q 4 
> e 
~ 
Cards 
0 qer | 
| 
| VDosaoc Mom per hilogran 
4s 20 ws 35 4 


Chart I.—In general the hollow circles, denoting oxygen consumption, lie at a higher 
level than the solid circles denoting cardiac output. With all doses of caffeine the 
usual result is a diminution in cardiac output. This change is not striking with 
the smaller doses but the decrease is of considerable magnitude with the larger 
doses. The lines represent averages for the different doses. 
ereased in eight experiments and remained unchanged in one experi- 
ment. The greatest rise was 39 per cent, the greatest fall wae 27.3 per 
cent, and the average change was a rise of 1.5 per cent. 

The distribution of these changes in relation to doses of the drug 
may be seen in Table II and Chart I. 

3. Blood Oxygen Contents-—The arterial oxygen content remained 
practically unchanged after the administration of caffeine sodiobenzo- 
ate, rising very slightly or remaining unchanged in sixteen and fall- 
ing slightly in four experiments. The greatest rise was 1.52 volumes 


per cent, and the greatest fall 0.46 volumes per cent. 


LIOR 
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The venous oxygen content decreased in twelve and _ increased 
slightly in eight experiments. The greatest decrease was 2.64 volumes 
per cent, and the greatest increase was 0.84 volumes per cent. The 
average changes with doses of 7.5, 15 and 30 mg. per kilogram were 
decreases of 0.35, 0.44 and 0.69 volumes per cent, respectively. 

The oxygen utilization (difference between arterial and venous 
oxygen contents) increased after caffeine sodiobenzoate in sixteen 
experiments, and decreased very slightly in four. The greatest in- 
crease was 3.22 volumes per cent, the greatest decrease was 0.30 vol- 
umes per cent, and the average changes after doses of 7.5, 15 and 30 
mg. of caffeine sodiobenzoate per kilogram were increases of 0.63, 
0.82 and 1.11 volumes per cent, respectively. 

Considering average results, then, the arterial oxygen content re- 


TABLE 
Part 1 Part 
CONTROL IMMEDIATELY 
CAFFEINE 
SODIO- 


BENZOATE 


| | 2 | 
| | & | @ se | 3 ot 
2 |s2| | |< = | 3¢ 
Ss | = os o (| = 5 
kilos beats | vois. | vols. | Vols. | vols Cc mg beats | vols. 
per per | per per | per per per per per 
min. | cent | cent cent cent | min. kilo min. | cent 
7.9 T 146 | 16.76 | 11.99} 4.77 | 119.7| 2511] 15 | I. V.| 186 | 17.03 
Cc, | 116) T 144 | 12.84] 8.84] 4.00 | 164.7| 4118 J 15 | TI. V.| 132 | 12.84 
| 152 | 15.04] 9.60} 5.44 | 128.1) 2353 =| I. V.| 172 | 15.20 
| | | 
| 15.7 T | 126 | 1554/1110] 4.44 | 136.3| 308515 | s. c.| 140 | 16.08 
C, | 34) T 74 | 16.49 | 10.57 | 5.92 | 132.4| 2240} 15) | S. C.| 144 | 17.59 
C., | 7.0); T | 124 | 14.07 10.63 | 3.44 | 63.4) 1840 | 15 S. C.| 112 | 14.66 
C, | 73 T 104 | 14.36| 10.27} 4.09 | 81.5) 1990 f 15 S. C.| 120 | 14.88 
C, | 10.7 M 56 | 16.18 | 11.67) 4.51 | 99.2 | 2200 15 I. V.| 52 | 15.94 
c. 11.1 M 92 | 19.22] 12.53) 6.68 | 96.0| 1440 } 15 I. V 84 | 20.43 
C, | 134) T | 120 | 14.28] 9.72] 4.56 | 124.0| 9720 7.5} 1. V.| 124 | 14.86 
6.8 T 104 | 14.16 | 10.53 | 3.63 | 53.1) 1490 7.5 | I. V.| 130 | 14.52 
C.. 10.2 T 15.15| 8.56|) 6.59 | 107.2 | 1620 7.5 |8. C. | 16.49 
112 | 14.29| 9$.51] 4.78 81.6 | 1700 7.5 |8. C.| 104 | 14.29 
C,; | 114 | M 14.88 | 10.20) 4.68 | 118.8) 2540 7.5 | T. V. 13.92 
Cc | 80| T 141 | 16.42 | 10.30) 612 | 131.1 | 2144 J 30 I. V.| 120 | 16.55 
C, 116) T 119 | 13.79) 7.70} 6.09 | 140.7 | 2332 | 30 I. V.| 112 | 13.98 
Cc, | T | 150 | 14.58] 9.66] 4.92 | 87.8| 1785} 30 |S. 125 | 14.76 
Cy 8.0 T 82 | 20.34] 13.56! 6.78 | 106.2) 1566} 30 |S. C.| 95 | 20.16 
11.8 M 15.00 | 11.04 | 3.96 | 962) 2430 30 15.36 
Cis 7.5 M 54 | 13.68| 9.06! 4.62 | 51.1|1106§ 30 | TI. V.| 56 | 15.48 
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mained unchanged (or rose very slightly), and the venous oxygen 
content decreased and the oxygen utilization increased almost in di- 
rect proportion to the size of the dose of caffeine sodiobenzoate. 

4. The Cardiac Output—The minute cardiac output decreased in 
fifteen and increased in five experiments. The greatest decrease with 
a single dose of caffeine sodiobenzoate was 35.3 per cent. The great- 
est increase was 8.6 per cent, which is not greater than the limits of 
error of the method. 

The average percentage change in ecardiae output after a given dose 
of caffeine sodiobenzoate has a definite relation to the size of that 
dose, as is shown in Chart I. 

With doses of 7.5 mg. per kilogram the minute cardiac output de- 
creased in four experiments and increased in one. The greatest de- 


II 
2 PART 3 
AFTER CAFFEINE 1-7 Hours AFTER CAFFEINE 
PERCENTAGE PERCENTAGE 
CHANGE CHANGE FROM 
| | | | 
= 2 ag 7, | “5s | ag | 
S| =| oa Os os Ss 85 Os 
= 8 | & | RET | | RE | |] RE 
| O00! A | FO | 65 OO 
vols. | vols. | vols. | ec. | per | per ‘minutes | vols. | ec. | per | per 
per | per | per per | cent | cent !| per | per cent | cent 
cent | cent | cent | min. cent | min. | - 18) + 7.9 
9.44| 7.59 |167.4 | 2205 | -12.2/+39.07 C, | 75 | 129.2 | 2465 
8.97 | 3.87 [173.0 | 4470 | + 8.6| + 5.1 
9.83 | 5.37 |127.0 | 2365 | + 0.5 | - 0.8 
| 
11.04| 5.04 |122.6 | 2430 | -21.2|-10.6] C, | 144 | 131.76 | 3600 | 416.6 | 3.3 
11.61) 5.98 | 136.9 | 2290 | + 3.0 | + 3.2 | | 
9.78 | 4.88 | 70.9 | 1450 | -21.2 | +11.8 | 
10.76| 4.12 | 86.1 | 2090 | + 5.0| + 5.7 | 
| | 
4 5.79 | 94.6 | 1634 | -27.7|- 7.0] C, 81 | 109.2 | 2011 | - 8.5 | +10.0 
12.65 | 7.59 | 85.8 | 1130 | -21.5 | -10.6] C; 181 98.8 |,1878 | 430.4 | + 2.9 
10.56 | 4.30 |125.8 | 2930 | + 7.7 | + 1.4 
10.02 | 4.50 | 54.9 | 1220 | -18.0 | + 3.4 | 
9.05| 7.44 |112.8 | 1520 | - 6.0 | + 5.1 
sl 5.91 | 98.96) 1670 | — 1.7 | +21.2 
8.76 | 5.16 |117.0 | 2967 | -11.5 | - 1.5 
9.57 | 6.98 has 1626 | -24.1| -13.4] ©, 425 | 120.9 | 1750} -18.3 | —- 7.0 
7.61| 6.37 | 102.3 | 1606 | -31.1 | -27.3] ©, 175 | 114.5 | 2200 | 5.6 | -18.6 
9.00| 5.76 | 87.8 |.1524 |-14.6| 0.0] ©, | 110 82.4 | 1130 | -36.7 | - 6.1 
13.68 | 6.48 | 88.2 | 1361 | -13.0 | -17.0 
8.40/ 6.96 |109.2 | 1570 | -35.3 | +13.59 OC, 240 | 115.6 | 1853 | -23.7 | +20.1 
55.5 | 841 8.61 C, | +12 . 
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crease was 18.0 per cent, the single increase was 7.7 per cent and the 
average change was a decrease of 5.5 per cent. 

With doses of 15 mg. per kilogram the minute output decreased in 
five and inereased in four experiments. The greatest decrease was 
27.7 per cent, the greatest increase was 8.6 per cent, and the ave ‘age 
change was a decrease of 9.6 per cent. 

With doses of 30 mg. per kilogram the minute output decreased in 
all of the six experiments. The greatest decrease was 35.3 per cent, 
the smallest was 13.0 per cent and the average was 28.6 per cent. 

Thus, in these experiments, the percentage change in minute cardiae 
output was almost a negative linear function of the size of the dose 
(Chart 1). 

THE RELATION OF CHANGES IN CARDIAC OUTPUT TO CIIANGES IN OXYGEN 
CONSUMPTION 

The percentage decreases in cardiac output exceeded the percentage 
decreases in oxygen consumption in every experiment in which both 
decreased except one (Dog C,,, Table Il). (In this experiment after 
30 mg. of caffeine sodiobenzoate per kilogram, the oxygen consumption 
decreased 17.0 per cent while the minute output decreased only 13.0 
per cent.) The average curve of the percentage changes in oxygen 
consumption was higher than the normal control for doses of 7.5, 15 
and 30 mg. of caffeine sodiobenzoate per kilogram (Chart 1). As seen 
in Chart I, this eurve ran roughly parallel to that of the percentage 
changes in cardiae output, decreasing as the size of the dose increased. 


TABLE IIL 


Doe C., 
PERCENTAGE 
CHANGE 
= = = =} = 
beats mg. vols. vols vols vols c.c pel per 
per per per per per per per cent cent 
min, kilo cent eent eent cent min. 
0’ 15.15 8.56 6.59 107.2 1620 
25’ 8 
1° 20’ 16.49 9.05 7.44 112.8 1520 - 6.0 + 51 
8 
1° 47’ 15.51 | 7.46 8.05 113.8 1414 —12.7 “« ¢3 
90 03’ 
2° 20’ 15.09 9.17* 5.92 126.8 2142 +32.0 +18.2 
8 
2° 15.27 7.58 7.69 108.2 1410 12.6 0.8 
2° 49’ 8 
3° 10° 14.38 | 3.80 10.58 | 116.6 1100 -32.0 . 8.7 
6° 38° 14.60 | 6.49 8.11 106.3 1310 19.0 420.3 


*Probably mixed venous sample. 
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All average changes in oxygen consumption and the average changes 
in eardiae output after doses of 7.5 and 15 mg. per kilogram, fell within 


10 per cent of the normal controls. 


5. Results of Determinations One to Seven Hours after Caffeine.— 
The results of these determinations (shown in Table IL) are ineon- 


elusive on account of the variations in the time elapsing after the 


administration of the drug. 


2 
5 S 
26 
| 
beats mg. 
per per 
min. kilo 
112 
ov? g 
104 
40’ 8 
112 
1° 10° 8 
124 
2° 07° 132 
4° 40’ 112 
2 
= © } 
=) N 
© ‘oS 
OD 
beats | mg. 
per per 
min kilo 
(0-67 52 
29’ 60 
39’ 15 
44’ 52 
1° 60’ 48 
2° 00’ | 50 
10’ 48 15 
44 
N. B. 
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14.48 | 
10.86 | 


| Arterial Oxygen 


Content 


15.51 


TABLE IV 
Doe C,, 


x 
S 
o+ 

= 

=) 
vols. vols 
per | per 
eent eent 
9.51 4.78 
8.38 5.91 
8.56 5.238 
7.83 6.77 


= 
7.95 6.5: 


6.30 4.56 


TABLE V 
Doe C, 


~ 

= 

S 

vols. 
per 
eent 
4.76 
4.27 
5.79 
4.39 
5.43 

8.26 7.25 


Consumption 


«| Oxygen 


per 
eent 
81.6 
98.96 
87.96 


91.6 


91.6 
81.4 


Oxygen 


109.2 


103.7 


Cardiac Output 


per 
min. 
1700 
1670 
1660 
1350 


1400 
1785 


Output 


ardiae 


per 
min. 
2141 
2260 
1634 
2321 
2011 


1430 


In brief it may be said that in nine de- 
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~ 1.7 +21.2 
- 2.3 7.8 
—20.5 12.2 
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terminations done in as many experiments after the lapse of intervals 
varying from one to seven hours after injection of single doses of 
caffeine sodiobenzoate, which had caused marked decreases, the ear- 
diae output of four animals had returned practically to normal (Dog 
C,, C,, C,, and C,,), those of two had partially returned (Dogs C,, 
and C,,), those of two had returned well above normal (Dogs C,, and 


C,;), and that of one had decreased still further (Dog C,,). 


6. The Summation Experiments—The results of these experiments 


are shown in Tables III, IV, V, VI, and VII. 


Two 


experiments were 


done with repeated doses of 7.5 mg. of caffeine sodiobenzoate per 


TABLE VI 


Doe C,, 
= = 
& 4 
2 | 82/22) 
| & | Of “40 | FO! OO 
beats | mg. | vols. | vols. | vols. | vols. 
per | per per | per per per 
min. | kilo eent | cent eent cent 
0’ 104 | | 14.36 | 10.27 4.09 81.5 
18 15 | 
32’ 120 | | 14.88 | 10.76 4.12 86.1 
35’ | 15 
55’ | 15.15 | 9.66 | 5.49 91.6 
4° 25’ | 13.94 | 9.24] 4.70 | 85.1 
N. B. Percentage change is from the control. 
TABLE VII 
Doe C,, 
= | 
z g | | bo 
beats mg. | vols. | vols. vols vols 
per per per | per | per | per 
min. kilo | eent eent | cent | cent 
0’ 124 14.07 | 10.63 | 3.44 | 63.4 
7 15 | | | 
27’ 112 | 14.66 9.78 | 4.88 | 70.9 
36’ 15 | 
51’ 80? | 14.72 | 10.08 | 4.64 | 74.6 
1° 04’ 15 
1° 24’ 120 | 15.27 9.66 | 5.61 | 57.8 
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kilogram and one with three injections and two with two injections 
each of 15 mg. per kilogram. 

In general, the resulting changes in eardiae output adhered sur- 
prisingly closely to the results obtained with the various amounts of 
caffeine sodiobenzoate when given in a single dose, i.e., dividing a 
larger dose into several smaller doses given at short. intervals did not 
materially change the total effect. 

7. Comparison of Results Following Subcutaneous and Intravenous 
Administrations.—In eight experiments, caffeine sodiobenzoate was in- 
jected subeutaneously, in twelve, intravenously. The average results 
are plotted graphically in Chart II, and the details are shown in Table 
Il. Briefly, the average percentage change in cardiae output was 


@ - Cardiac Outpul. Infravenously 
OxyaenConsumption Intravenous 
x =Cardiac Output Subcutaneous! y 
4/0 Q - Oxyzen Consumption Subcutaneoy 
Chart 
— 
VU 
20 
Cc Mom per ka 
70 20 RS. 3% 


Chart II.—The effects of intravenous and subcutaneous doses are compared. As 
would be expected, caffeine administered intravenously has a somewhat greater ef- 
fect on cardiac output than comparable doses of the drug given subcutaneously. 
slightly lower and that of the oxygen consumption slightly higher in 
most of the experiments with intravenous injection than in those with 
subcutaneous injection. 

8. Respirations—The respirations were not carefully studied. It 
was observed, however, that in no experiment was there any signif- 
icant change in either the rate or depth of respirations following ad- 
ministration of caffeine sodiobenzoate; hence, the minute ventilation 
was not appreciably affected. 

DISCUSSION 

Our results are apparently contradictory to those reported by Means 
and Newburgh’ which are mentioned in the introduction. In this con- 
nection it must. be remembered that our work differs from theirs in at 
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least two essentials: they worked on human subjects and we on dogs, 
and they used the Krogh-Lindhard method while we used the Fick 
method. 

No definite conclusions as to the therapeutic value of the drug ean 
be drawn from our results without assuming that the human response 
is the same as that of the normal dog. This, of course, can never be 
more than an assumption. We believe the method used by us to be 
much more reliable for the dog than the Krogh-Lindhard method is 
for man, inasmuch as in the latter method the whole procedure, to be 
reliable, must be done within a sufficiently short time to preclude the 
possibility of a complete circulatory cycle, i.e., within forty seconds 
at most. There is no such objection to the direct Fick method. 

We may conclude, then, that certainly in the normal dog and at 
least possibly in normal man, doses of caffeine sodiobenzoate within 
the therapeutic limits for man have little or no effect on the output 
of the heart, since the average changes that we found for these doses 
are within the possible limits of error of our method. 

Caffeine is widely used as a cardiae stimulant, particularly in acute 
circulatory insufficiency or shock, in which (in dogs) Blalock’? has 
recently demonstrated a decrease in cardiac output. Our results ean- 
not be definitely applied to man, but they at least suggest that the 
drug may be of no value or may be actually harmful in such a condi- 
tion and indicate that it should not be indiscriminately used without 
a more careful study of its action in man. Blalock, however, has stud- 
ied the effect of caffeine on the cardiae output of dogs in a state of 
shock and has reached conclusions somewhat different from ours. He 
found that caffeine may diminish the output of dogs in a state of 
severe shock but that the drug often caused increased output in ani- 
mals which were in a state of incipient or relatively mild shock; 
furthermore, Blalock has confirmed our results on normal dogs, and 
we have confirmed his on dogs in shock. The conclusion drawn is 
that the drug is of some value in selected cases but that it scarcely 
merits the widespread faith which many clinicians have in it. 

Caffeine, besides being used in treatment of circulatory disease, 
is employed as a diuretic, as a‘cerebral stimulant and as a respiratory 
stimulant. In our experiments no attempt was made to study its 


diuretie action. 

As to the cerebral action it was observed, as stated, that the animals 
were more restless after administration of the drug, and we believe 
this to have beer due to cerebral stimulation. 

Probably caffeine’s widest therapeutic use is as a respiratory stimu- 
lant. It is given routinely with morphia by many clinicians to offset 
the depressant respiratory action of the latter. 
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The results of previous careful observations, however, do not all 
warrant such a usage. Higgins and Means,'! Cushny,'? Binz," 
Heintz,’ and Imperes’® found an increased respiratory rate; and the 
last two named found also an increase in depth of respirations fol- 
lowing the administration of caffeine; but on the other hand, New- 
burgh,’® Edsall and Means” and Taylor's found no change in the res- 
piratory rate. Edsall and Means, however, thought the respiratory 
center was stimulated, since they found a fall in carbon dioxide ten- 
sion with a rise in alveolar ventilation. 

As stated, we were not able to observe any change in respiratory 
‘ate or depth following eaffeine sodiobenzoate. This is by no means 
conclusive, particularly when viewed in the light of previous observa- 
tions but at least indicates that the respiratory action of caffeine 
should be subjected to a much more careful serutiny before its value 


is definitely accepted. 
SUMMARY 


1. The output per minute of the intact hearts of normal, unnareot- 
ized, and of morphinized dogs, as determined according to the Fick 
principle, has been studied before and after the intravenous and sub- 
cutaneous administration of caffeine sodiobenzoate in doses of 7.5, 
15 and 30 mg. per kilogram. 

2. After doses comparable to therapeutic doses for humans (7.5 and 
15 mg. per kilogram), the average change in the minute cardiac out- 
put was a decrease in both instances of less than 10 per cent. This 
change was independent of changes in oxygen consumption. 

3. Larger doses produced a proportionately greater decrease in the 
eardiae output per minute. 

4. These experiments suggest that caffeine sodiobenzoate in thera- 
peutic doses has no direct beneficial action on the circulation. 

d. No significant change was observed in the respiratory rate or 
depth. It is believed that this phase of the drug’s action demands 
further investigation. 
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THE ACTION OF DRUGS ON CARDIAC OUTPUT 
V. Tue Errect or ON THE OutTpUT OF NORMAL, 
UNNARCOTIZED Doas* 


Coss Pincuer, M.D., Cuarutes P. Witson, M.D. 
AND TINSLEY RANpoLPH Harrison, M.D. 


NASHVILLE, TENN. 
INTRODUCTION 


T IS our belief that the minute cardiae output, accurately deter- 
mined, affords an excellent standard by which the condition of the 
circulatory mechanism as a whole may be judged, as well as a relative 


index for the work of the heart. Blalock! has shown that the ecardiae 


‘output changes in response to hemorrhage before the pulse rate and 


before the mean blood pressure. We have found it a delicate indicator 


which may respond rapidly to such drugs and physiological condi- 
tions as produce less striking changes in the many other factors by 
which the circulation has been studied. Hence, we have chosen to 
study some of the drugs whose action (or, in some eases, supposed 
action) on the circulation is responsible for their therapeutic use. A 
number of these investigations have been reported. The present paper 
deals with the effect of epinephrin. 

It has been shown by many workers and is generally accepted that 
epinephrin, by its action on the sympathetic nerve endings, causes 
vasoconstriction (and hence a rise in blood pressure) and ecardiae ac- 
Further, it is known that the drug is rapidly oxidized in 


celeration. 
These 


the body and that, therefore, its effect is of very short duration. 


of Medicine, Vanderbilt University, Nashville. 
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views are expressed by Sollmann? after thorough review of the 
literature. 

Little work has been done, however, on the effect of the drug on the 
cardiae output. Odaira® found that ‘‘small doses’’ (0.03-0.15 mg. per 
kg.) inereased cardiac output and oxygen consumption, that ‘‘large 
doses’’ (over 0.15 mg. per kg.) decreased both, and that ‘‘intermediate 
doses’’ had no effect. It is worthy of remark that Odaira’s smallest 
dose (0.03 mg. per kg.) is equivalent to a very large therapeutic dose 
(2.1 ¢.c. of a Yooo solution for a man weighing 154 pounds), and that 
this dose and those in its immediate vicinity caused an increase in 
cardiae output. 

Lyon and Sands,‘ using the method of Davies and Meakins,® demon- 
strated an increased cardiae output in man following the administra- 
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Fig. 1.—Showing the effect of epinephrin given intravenously and its duration. 


Cardiac Output 


% Dec rease 


tion of epinephrin, and Smith, Miller and Graber,® studying the 
coronary flow in perfused rabbits’ hearts, found a decreased flow with 
a concentration of the drug of 1 to 200,000,000 but an increased flow 
with higher concentrations. 
METIIOD 

All the experiments here reported were done on trained, unnarcotized 
male dogs. Cardiae output was determined by the Fick principle as 
described in previous papers.’ In all experiments, one or more control 
determinations were done after the animal had been on the table thirty 
minutes or longer. Epinephrin* was then given, intravenously in some 
experiments, subcutaneously in others. In all but two of the former 
group, another determination was done within one to three minutes of 
the injection; in the latter, fifteen minutes were allowed to elapse 


*Adrenalin chloride (Parke-Davis) was used in all experiments. 
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Further observations were then made 
In all except two experiments 
In these two, 0.025 


before the next determination. 
to study the duration of the drug’s effect. 
the dose used was 0.05 mg. per kg. of body weight. 
mg. per kg. were given intravenously. 

In all, twenty experiments were done on six trained dogs. 
these experiments were discarded on account of failure to obtain dupli- 
vate control determinations or because the animals struggled. 


Three of 


RESULTS 

A. Intravenous Administration.—In the four experiments in which 
determinations were done immediately after the drug was given, the 
eardiae output was increased 59 per cent and 27 per cent respectively 


| 
re) 
40 > 
30> 
© * 
60 go ao 150 
°° 
VY a 
Ss re) 
° 
» 30 
Sao} 
60k 


and its duration. 


the effect of epinephrin given subcutaneously 
mentioned in 


Fig. 2.—Showing 
determinations on Dogs V56 and V70, 


The open circles represent 
the text. 

following a dose of 0.05 mg. per kg. and 15 per cent in two experi- 
ments following a dose of 0.025 mg. per kg. In all these experiments 
there was an increase in oxygen consumption, but never relatively as 
great as the increase in cardiae output. 

Seven minutes or longer after an intravenous injection of epi- 
nephrin, the minute cardiae output was within 7 per cent of the con- 
trol determinations, which is not greater than the limits of error of 
the method. In the singie exception, there was a decrease of 11 per 
cent twenty-three minutes after injection following an increase of 27 
per cent one minute after injection. 

The results of these experiments are shown graphically in Fig. 1. 
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The pulse rate was elevated in all experiments, the average in- 
erease being 56 beats per minute immediately after injection, and it 
remained elevated 32 beats per minute (average) after the cardiac 
output had returned to normal. (In several experiments an initial 
decrease in pulse rate occurred while the drug was being given. This 
was, however, of only a few seconds’ duration.) 

B. Subcutaneous Administration.—In seven of the eleven experiments 
in which the drug was given subcutaneously, there was an increase vary- 
ing from 10 to 59 per cent in minute cardiac output fifteen minutes 
after injection. The average increase was 32 per cent. The oxygen 
consumption increased here also, but in only one experiment was this 
increase relatively more than that in cardiac output. 

Subsequent determinations in these experiments were somewhat 
variable. In three experiments, the cardiae output had returned to 
or below normal within 40 minutes of injection, but all others remained 
above normal for at least 60 minutes and two for 115 and 240 minutes, 
respectively. 

In the remaining four experiments, the cardiae output decreased 
from 6 to 24 per cent. Three of these experiments were upon the same 
dog. (V56, Fig. 2). The other dog (V70, Fig. 2) whose output de- 
ereased 8 per cent, was subjected to the same experiment four days 
later, at which time his output was increased 21 per cent fifteen min- 
utes after injection and 50 per cent thirty-five minutes after injection. 
He was, however, the single dog mentioned above whose oxygen con- 
sumption increased relatively more than his cardiae output. 

The pulse rate increased and remained elevated in most of the ex- 
periments but the average increase was only 15 beats per minute. 

The results of these experiments are shown in Fig. 2. 


DISCUSSION 


The doses of epinephrin administered by us, 0.05 and 0.025 mg. per 
kg., are equivalent to 3.5 ¢.c. and 1.75 ¢.¢., respectively for an adult 
man. It is apparent from these experiments that the immediate effect 
of such doses is to cause an increase in the output of the normal dog’s 
heart, whether the drug be given intravenously or subcutaneously. 

The chief clinical use of epinephrin for its circulatory effects is in 
combating acute circulatory failure, usually known as ‘‘shock,’’ which 
results from hemorrhage, trauma, prolonged anesthesia and similar 
acute debilitating conditions. If we grant that the effect of the drug 
is the same in man and the dog (and this is highly probable, for it is 
a physiological product common to both and, furthermore, has similar 
effects upon the blood pressure and pulse rate of both), there seems to 
be a very reasonable basis for such a usage, for Blalock’ has shown 
that there is a decreased cardiac output in hemorrhagic ‘‘shock’’ in 
the dog. 
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On the other hand, however, there are at least two objections to 
this method of treatment: First, the duration of the drug’s effect. 
when given intravenously, is little more than momentary, and, when 
given subeutaneously, it is very variable in both extent and duration. 
Secondly, the eardiae output in many of our experiments showed a 
tendeney to return to below its original level, once the brief effect of 
the drug had disappeared. Thus, if the reaction of man be the same, 
epinephrin not only may be wholly inadequate in the serious condi- 
tions, for which it is used, but may ultimately (or even very quickly) 
become actually harmful. 

Haeberlin® has recommended frequent repeated subcutaneous injee- 
tions of epinephrin in ‘‘grave toxie weakness’’ of the circulation, 
which we may interpret as being similar to the ‘‘shock’’ here in ques- 
tion, and it is quite possible that such a method might be beneficial. 

In so far as the customary use of the drug is concerned, however, 
we believe that the facts here presented indicate that epinephrin, if 
used at all in the treatment of acute circulatory failure, should be em- 
ployed with great care and only as a temporary measure to uphold the 
patient’s circulation until more valuable procedures, such as blood 
transfusion and saline infusion, can be employed. 


SUMMARY 


Epinephrin, given both intravenously and subcutaneously, has been 
shown to increase the cardiae output of normal unnareotized dogs, as 
determined by the Fick method. 

The degree of increase after both methods of administration has 
varied from 10 per cent to 59 per cent. 

The duration of the effect has been less than seven minutes after 
intravenous administration, and very variable after subeutaneous ad- 
ministration. 

One dog showed a decrease in eardiae output on three oceasions 
after being given the drug. 

It has been suggested that epinephrin may be ineffective and possibly 
dangerous in the treatment of acute cireulatory failure. 
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THE HEART DISEASE SITUATION IN CINCINNATI* 


JULIEN E. BENJAMIN, M.D. 
CINCINNATI, O. 


[' [S QUITE apparent to those interested in the public health aspect 
of heart disease that communities differ considerably regarding the 
various phases of this big problem. Wide variations have been re- 
ported from several metropolitan centers as to both the predisposing 
causes and the incidence of cardiae disorders. Cincinnati, represent- 
ing a mid-west as well as a mid-southern city, would really approach 
the normal as far as location is concerned. With this in mind, as well 
as other features to be discussed later, a fairly careful study of the 
city as a whole, and of one institution in particular, was made in 
order to obtain all possible information concerning the cardiae situa- 
tion. 
THE COMMUNITY 

Cincinnati is situated on the Ohio River, latitude 39° 6’ N, longitude 
84° 30’ W. The Government Building in the business section is 628 
feet. above sea level. The river at Cincinnati is 430 feet above sea level. 
The plateaus cut by the river at this point vary in height from 700 to 
900 feet above sea level. 

Cincinnati extends over an area of 72 square miles with an acreage 
of 45,530. With a population of 406,312, the population density per 
acre is approximately 8.8. The mean annual temperature based on 
forty-nine years’ observation is 54.9°, the mean annual maximum 63.6°, 
and the mean minimum 46.6°. Temperature as high as 105° (July) 
and as low as 17° below zero (February) have been recorded. The 
mean relative humidity for a year based on 22 years’ observation is 
69 per cent. The average annual precipitation (snow, sleet, hail and 
rain) based on 50 years’ observation is 38.31 inches. The average 
number of days of the year with precipitation, based on 36 years’ ob- 
servation, is 132. The average monthly number of hours of sunshine 
based on 20 years’ observation is 299, or 57 per cent of possible sun- 
shine. Forty years’ observation shows that of the 365 days of the 
year, 111 are clear, 130 partly cloudy and 124 cloudy. 

The estimated population in July, 1923, was 406,312; in 1920 the 
number stood at 401,247, and the increase in the past twenty years 
has followed this average quite consistently. In 1920 there were 
30,000 negro residents, but since that time the number has inereased 


to approximately 40,000. 


*Read before the American Heart Association, Washington, D. C., May 17, 1927. 
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According to the figures published by the Better Housing League, 
120,000 or one-fourth of the city’s population, representing 29,938 
family groups, is living in tenements. There are 6587 tenements; all 
but 800 of which are located in the basin of the city. The crowding 
is severe and the sanitation of most of these houses is far from desir- 
able, especially in the negro sections. 

Cincinnati is an industrial center with approximately 3,025 manu- 
facturing enterprises employing 112,000 people. Approximately 30,000 
are employed in the metal trades alone. Fifteen and two-tenths per 
cent of the population are wage earners, a higher percentage than is 
found in New York, Chicago, Boston, St. Louis, Baltimore, Pittsburg, 
or San Francisco. 

While up to the present time the shortage of funds for tax-supported 
health work has permitted an expenditure of only $0.33 per capita 
(the lowest amount, with two exceptions, of the 13 cities ranging in 
population from 250,000 to 500,000), $330,000 have been spent from 
the budget of the Community Chest to supplement this shortage. 

About 2 per cent of the population is ill every day, or about 8123 
people, and of these one out of every four can be cared for in hos- 
pitals. Approximately 20,000 to 25,000 individuals made one or more 
visits to out-patient departments during the year 1923-1924. It is 
estimated generally that clinie services should care for four individ- 
uals to every one hospitalized. If this were true in Cincinnati, 125,000 
would have attended elinies. 

In 1923 there were 6525 deaths, or 16.0 per 1000 population. The 
negro death rate is one and one-half times the white death rate. The 
birth rate was 21.3 per 1000 population and the infant mortality 79.6 
per 1000 births. 

The city is amply supplied with hospitals as far as aeute disabilities 
are concerned. Like many other cities there is a dearth of beds for 
chronic and incurable diseases, and there is very meager provision for 
the convalescent care of patients. 


HEART DISEASE IN CHILDREN 


An attempt has been made during the past 18 months by those 
interested in this subject to learn something concerning heart dis- 
ease as it affects the city at large. To begin with, the schools pre- 
sented some rather interesting features. 

There are in the city eighty primary grade public schools, with an 
attendance of 48,188 pupils. With the assistance of the city district 
physicians it was possible to examine the pupils of nine schools. The 
schools were selected with reference to the social status of those at- 
tending, the geographical location with reference to the river front, 
valley, or hills, the neighborhood and housing conditions and also the 
type of school buildings—the latter varying from the best to the 
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worst. The nine schools have a total attendance of 6960 pupils. There 
were uncovered in this group just 26 cases of organic heart disease as 
proved not only by physical examination, but also by x-ray and elee- 
trocardiographic determination when necessary. The previous year 
(1925) a similar survey of nine other schools gave approximately the 
same results. Therefore the conclusion seems justified that in the 
school children attending Cincinnati publie schools only 0.37 per cent 
have heart disease. Since the investigation represents a cross section 
of the attendance situation, it is safe to estimate that there are about 
181 pupils with diseased hearts attending publie schools.* (See 
Table 1.) 

This figure is at variance with estimates obtained in the various 
Eastern cities where the percentage is usually given at between 1.5 to 


TABLE I 


DISTRIBUTION OF CARDIAC CASES IN NINE PUBLIC SCHOOLS 


SCHOOL POPULATION ORGANIC _ 


SCHOOL FUNCTIONAL carpiacs POTENTIAL PERCENTAGE 
Fairview 712 4 2 0 0.84% 
28th Dist. 593 1 2 0 0.50% 
23rd Dist. 900 5 5 0 1.11% 
Webster 625 3 1 0) 0.64% 
Columbian 577 2 ! 0 1.04% 
Avondale 1200 9 » 2 0.58% 
Oyler 893 0) 1.00% 
Douglas 800 0.37% 
Windsor 660 2 { 0.90% 
Total 6960 25 26 3 0.77% 


2 per cent. To shed further light on the problem an attempt was made 
to gather information as to the incidence of rheumatism and allied dis- 
orders. Consequently a questionnaire was drawn up and sent out to 
the parents or guardians of pupils in eleven schools. In all, 7001 
questionnaires were circulated; 72 per cent or 4851 were returned 
properly filled out. The information gleaned led to the conclusion 
that 769 pupils (9 per cent of the pupils) had had more than one at- 
tack of either tonsillitis or growing pains. In all the schools the 
approximate number would be 4454. The number having growing 
pains only, was 588 or 7 per cent of the total. 

In order to follow the problem of heart disease in children a step 
farther, the pediatrics service in the Cincinnati General Hospital and 
the admissions to the Children’s Hospital were studied. The former 
admitted during 1925 just 22 cardiacs, or 2.9 per cent of the 754 ad- 
missions. There were 21 cases of acute rheumatic fever or 2.8 per 
cent of the total admissions. 

The Children’s Hospital with an admission of 1369 children had 
only 35 eardiaes or 2.5 per cent. The vital statistics for 1925 showed 
that 22 children under fourteen years old died of heart disease. 


*This does not include the parochial or high schools. 
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HEART DISEASE IN ADULTS 

Thus it would seem that for some reason as yet undetermined the 
city has a relatively low incidence of heart disease as well as of rheu- 
matie fever, in view of the high mortality attributed to heart disease 
for the city at large. The death rate from organic heart disease in 
sixteen large American cities during 1926 (see Fig. 1) places Cinein- 
nati fifteenth on the list for high mortality, 300 per 100,000 popula- 
tion, the only city ranking higher being St. Louis. An attempt has 
been made to analyze these figures, with the following results: studying 
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the ten-year period—1917 to 1926—(Fig. 2) it will be noted that with 
the exception of the years 1920 and 1921 there has been a gradual 
inerease in heart disease deaths but at no period a startling increase. 
The estimated deaths in 1917 were 959 and for the past year 1236. It 
is difficult to explain the decline in mortality rate in 1920 and 1921 as 
there is nothing to correspond to this decline in the general mortality 
for the city during those years. In 1922 the figures start almost at 
where they ended in 1919 and from then on a steady increase is noted. 
However, for the twenty-year period—1907 to 1926—the death rate 
has more than doubled. 

While the statistics relating to the types of heart disease causing 
death during the ten-year period may not be scientifically accurate, 
still certain features are of interest in a general way. (Table IIL) 
Only half as many people died of acute cardiac disease (acute endo- 
carditis—acute myocarditis) in 1926 (48) as in 1917 (96). There has 


Fig. 1. 
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been a sharp rise in the number of deaths due to angina pectoris, al- 
most three times as many dying in 1926 (73) as in 1917 (25). A sim- 
ilar marked increase is due to other diseases of the heart. This in- 
cludes all the degenerative diseases, which have risen from 832 in 
1917 to 1110 in 1926. Most of these will be found in the later decades 
of life. 

It has been assumed that the relatively large number of negroes 
living in Cineinnati was adding greatly to the high cardiac mortality. 
But this cannot be proved. The negroes constitute 10 per cent of the 
population of the city (40,000+), and their share in the death rate 
for the past two years has been 11 per cent of the deaths attributed to 
heart disease. 

ToTaAL DEATHS HEART DISEASE, 
CINCINNATI, 1907-1926 
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Fis. 2. 


Thus summarized for the moment, the city has a relatively low 
incidence of those diseases predisposing to heart disease in early life, 
a low incidence of heart disease in school children but still a very 
high eardiae mortality. It has not been assumed that the effective 
crusade against bad tonsils and teeth can be responsible for the in- 
frequence of rheumatic disorders. Likewise, cardiovascular syphilis 
was only responsible for its share of negro deaths. Why do so many 
people die of heart disease in Cincinnati as compared to Cleveland 
and Detroit? Unfortunately scientific facts are not at hand, nor as 
yet is it possible to study carefully kept statistics on the subject. A 
study of communities sheds, possibly, a little light. Cineinnati, as 
compared to most of the cities having a lower cardiae death rate, is 
an old community, with a population changing but little decade after 
decade. Few families move to the city and more leave it for the boom 
centers. There has been no sudden inrush of new blood at any time; 
immigration has allotted us only a few neweomers; so that the fam- 
ilies making up the city by and large are so-called ‘‘old families.’’ 
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TABLE III 
DEATHS FROM Four PRINCIPAL CARDIAC LESIONS FOR TEN-YEAR PERIOD, 
CINCINNATI, OHIO 
1917 | 1918| 1919 | 1920| 1921) 1922)| 1923) 1924); 1925) 1926 


Pericarditis 6 4 6 6 3 8 3 3 1 

Endocarditis 96 52 55 38 57 51 68 50 43 5 
and Acute 48 
Myoearditis 

Angina 25 23 24 30 22 38 43 65 51 73 
Pectoris 

Other diseases 832 S70 879 791 779 859 908 939 999 1110 
of the heart 

Total 959 949 964 865 861 956 1022} 1057 | 1094) 1236 


The peak for deaths from cardiae disease is from 65 to 80 years. It 
is therefore probable that the population being of an older kind will 
for a while swell the list of deaths due to disease of the cireulatory 
system. 

STUDIES FROM TILE CINCINNATI GENERAL HOSPITAL 

A rather intensive study was made of the records of discharge of 
patients of this hospital for the vear 1925 in an attempt to get infor- 
mation relative to the principal predisposing factors and also to the 
principal types of heart disease. A few rather interesting facts were 
brought out. The hospital is of a general type and cares for the indi- 
gent sick of the community and for those of the working class who 
cannot afford the services of a private hospital. It is the teaching 
hospital of the Medical College of the University of Cincinnati. 

In all, 9570 reeords were noted, and Fig. 3 shows a list of those 
illnesses which are recognized as predisposing to heart disease, along 
with others of an infective nature which might conceivably damage 
the cardiovascular system or in which heart disease of some type ap- 
peared relatively often with the diagnostic picture. There were 692 
patients with organic heart disease (either primary or secondary in 
the diagnostie picture), or 7.2 per cent of the admissions. Of this 
number 533 were cases of primary heart disease or this present with 
one or more unlisted diseases (appendicitis, fractures, caneer, ete.). 
The incidence of syphilis was, however, especially noted, and in this 
group it is present in 12 per cent of the cases. Of the remaining 159 
cases appearing secondary in the diagnostic picture to the infections, 
syphilis was also present in 55 instances, or 35 per cent of the cases. 
There have been omitted from this number 28 heart cases coexisting 
with syphilis as the primary diagnosis or as dominating the picture, 
so that the above percentage is probably low. Briefly, in this hospital 
group there is evidence that syphilis contributes more profoundly to 
heart disease than any other disease. It should be mentioned that the 
negro admissions to this hospital are disproportionately large. Of 
these, there were in the categories studied (2458 patients) 802 col- 
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ored and 1656 white, which wouid give to the negro 32 per cent of 
these admissions. Of the admissions in which syphilis dominated the 
picture (247)—113 were colored and 134 white. Therefore this study 
only verifies what has been generally accepted, that the negro as a 
race not only has a high incidence of syphilis but that this disease 
attacks with great avidity his cardiovascular system. 
Rheumatism.—There are few diagnostic fields in internal medicine 
so chaotie as those of the rheumatie and arthritic groups. It is almost 
hopeless to try to get any semblance of order in an attempt at classi- 
fication, so that the facts mentioned here are merely suggestive but 
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are probably no less accurate than similar accounts appearing from 
time to time. For example, of the 141 cases diagnosed as arthritis the 
etiology is obscure in practically every instance. The same individual 
returning to the hospital one or more times, may, moreover, have the 
character of his arthritis renamed almost as often as he consults the 
clinie. Twelve of these patients had positive Wassermann tests. 
The same inaccuracy obtains in the group marked rheumatism. The 
30 cases accepted were, however, probably acute rheumatic fever, and 
many of these were children. One-third of this number had coexist- 
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ing heart disease; so that again the incidence of acute rheumatic 
fever is small, but even in so few the complication of heart disease is 
present in a high percentage of the cases. In the arthritic cases, 25 
had complicating heart disease or 17 per cent.. While this number is 
too small to be of any value from a statistical point of view, still it is 
noteworthy that ten of these had classical mitral insufficiency. 
Salpingitis.—I have been unable to find in the literature any refer- 
ence to the possible relation of this common infection to heart affee- 
tions. The probable reason for this lies in the fact that apparently 
the cardiovascular system is spared in nearly every instance. The 
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215 cases herein reported were for the most part chronic cases with 
acute exacerbation. In nearly every instance salpingectomies were 
performed. They were equally distributed among colored and white. 
In all just two heart complications were reported. 

Scarlet Fever.—This infection is supposedly one of the common of- 
fenders in causing heart disease, and in the propaganda used to inter- 
est the profession and the public in the preventive program, scarlet 
fever is usually mentioned as ranking high up in the seale. Exact 
figures apparently are not. at hand. In this study 205 cases were 
studied, and it was rather surprising to find that only four patients 
suffered cardiac complications, and it is not quite clear in all of these 
eases whether the lesion was present before or subsequent to the inva- 
sion. It is quite probable, however, that heart disease may be latent. 
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Diphtheria.—In all, 117 records of patients were noted and four 
complications were found, three having myocarditis; two of these ter- 
minated fatally. If one may draw any deductions from this number 
of cases of diphtheria, approximately 3.5 per cent will be compli- 
cated by heart conditions. This corresponds rather closely to Osler’s 
figures of 36 serious cardiac complications in 946 cases. Undoubtedly 
the early administration of antitoxin and the more general use of the 
Schick test explain the lowering tendency of this complication. 

Other Diseases—Fig. 4 indicates the possible association of heart 
disease with other infections, including pneumonia. Forty-two pa- 
tients of the 353 having pneumonia contracted heart disease (11 per 
cent). No particular importance is attached to this figure as they were 
mostly in rather old people and the term toxie myocarditis appeared 
as the diagnosis of the cause of fatal issue. No figures are at hand 
from this study to indicate what effect the disease had on the hearts 
of those discharged as cured. 

Fig. 4 also shows the distribution of lesions in 533 primary heart 
disease patients admitted to the Cincinnati General Hospital in the 
vear 1925. 

SUMMARY 

It. is quite apparent that Cincinnati, as a city studied from the stand- 
point of heart disease, presents little of moment contrasted with cities 
of similar size. The very high death rate, still mounting at present, 
remains unsolved. With the great number of public health agencies 
at work in the city, with well planned social service in the various 
fields, with a nicely conceived public health department, with careful 
supervision of milk, water and sewerage, and also with a stable popu- 
lation dignified in demeanor and conservative in tastes, this awful 
showing in this statistical department is most discouraging. Many 
excuses could be advanced to mitigate the situation—a fine showing 
in infants saved, a splendid reduction in tuberculosis incidence, a ten- 
dency to live longer, ete.—still the problem remains the same: a rise 
of 56 per 100,000 in the death rate, from 244 to 300 in one year, all 
eaused by diseases of the cardiovascular system. One feature in the 
social scheme is possibly a little worse in this city than in most others, 
viz., the great number of untenable tenements, many of them housing 
negroes under the filthiest and most congested conditions. But the 
diseases conceivably attributable to such living conditions and pre- 
disposing to heart disease, with the exception of syphilis, are fewer in 
number than in many other cities. We have less rheumatic fever of 
the acute type, less adolescent heart disease, practically no chorea and 
by report a modest number of children with growing pains. Again, 
while the number of negroes in tenements is great, still they are pres- 
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ent in only 10 per cent proportions and their death rate for heart dis- 
ease is only 11 per cent. 

It is more than probable that further study of the entire problem 
will shed more light on it. At the present time the information ob- 
tained from a consideration of data of the past ten or twenty years is 
meager to say the least. If the department of vital statisties were to 
adopt the classification of circulatory disease laid down by the Com- 
mittee of the American Heart Association, much headway would surely 
be made. The same is true of the various large insurance companies. 
These companies, for example, report a great inerease in heart deaths 
mostly due to hypertensive heart disease. Now the different com- 
munity reports have one classification headed ‘‘other diseases of the 
heart and arteries.’’ This group contains the bulk of the cardiac 
deaths and is also the one that shows such a striking increase from 
year to year. Certainly the hypertensive cases are included in this 
category. If this is true, more attention must be directed to studies 
in this field, for certainly little enough is known of the factors pro- 
ducing hypertension. Dr. William Muhlberg, Physician in Charge, of 
the Union Central Life Insurance Company, in a report tothe Cinein- 
nati Academy of Medicine, recently was quite emphatic about this, 
reporting that from a study of a very large number of eases, the rise 
in cardiae mortality was decidedly not due to valvular heart disease 
but to hypertersive eases. Again hospital records contain more or 
less garbled information on this subject because in those cases show- 
ing hypertension it is not at all clear usually whether this was pri- 
mary in the picture or something else, and then too syphilis is so 
frequently a factor in these records. 

Surely a very vital part of the activity of the Heart Association 
ought to be devoted to measures for effectively controlling the vene- 
real situation. State and federal officials and private agencies ought 
to be enlisted in a campaign to make it compulsory to report syphilis 
as soon as it is detected and then see to it that satisfactory treatment 
is given. This would materially eut down the cardiovascular dis- 
orders due to this disease, and it would not take avery long time to 
cheek up on the effeet of such a public health measure. 

One final comment would seem in order. Present day conception of 
heart disease places the réle of infections much to the fore as a 
causative factor. While this is undoubtedly true still the fact cannot 
be lost sight of that our entire mode of living has changed radically 
in the past deeade. We all live harder and faster. Especially is this 
true in the world of big enterprise. The stress and strain of large 
deals, great financial responsibilities, speculations involving great for- 
tunes and the speeding up of industries in general, must surely 
produce their emotional sears in the circulatory system. Muhlberg 
has noted, for example, in a study of a very large number of insurance 
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claims due to heart disease, that the very large policy holders acquire 
hypertension in a shockingly large number of cases. (This study will 
be reported shortly.) That the number of ‘‘men of affairs’’ dying of 
hypertension and angina pectoris is strikingly on the inerease. He 
states, rather jestingly, that as soon as a man of middle age applies 
for a very large insurance policy (indicating protection against pos- 
sible financial reverses) he can almost prophecy that that man will 
have hypertension within a few years or that shortly his death will be 
reported as due to hypertensive heart disease. While this may not be 
strictly true, the large number of cardiae disorders for which we ean- 
not assign definite causes may be the expression of protracted and 
excessive emotional strain, and it might be well to emphasize this fea- 
ture a bit more in the future than heretofore so that the sufferers in 
this group may profit by the modern ideas concerning circulatory dis- 
ease, 
CONCLUSIONS 

1. Examination of pupils in nine public schools in 1925, with a pop- 
ulation of 6960 children (representing a cross section of the school 
attendance), showed that approximately 0.37 per cent or 181 pupils 
have heart disease. 

2. This number is small compared to reports of similar surveys 
elsewhere. 

3. Organic heart disease appeared in only 2.5 per cent of the admis- 
sions to the Pediatrics Service of the Cincinnati General Hospital and 
the Children’s Hospital. 

4. Rheumatic fever was present in 2.8 per cent of the admissions to 
the children’s ward. 

5. Cineinnati ranks high for cardiae mortality—244 per 100,000 in 
1925 and 300 in 1926. 

6. Angina pectoris and the degenerative diseases of the heart ap- 
pear to be on the increase. 

7. A study of diagnoses on the discharge cards of patients of the 
Cincinnati General Hospital (9570 records) showed: 

(a) 692 patients (7.2 per cent) with organic heart disease. 

(b) that syphilis stands out as the prime offender in this group. 

(ec) that the diagnoses of rheumatism and arthritis are vague in 
type. 

(d) that the infection of salpingitis is local and rarely affects the 
heart. 

(e) that searlet fever and diphtheria affect the hearts of only 
a few. 

For their kind assistance in collecting data, preparing charts, ete., it is a pleasure 
to acknowledge my indebtedness to Mrs. CC. D. Lauer, Mrs. Duffie Westheimer, Mrs. 
Erna Fever, Mrs. Mabel Muller, Mrs. Lucy Lehman and Mrs. Minnie Landon. 


(For discussion, see page 687.) 


LOW VOLTAGE IN THE ELECTROCARDIOGRAM* 


CLouGcH TurRILL BurNeEtT, M.D., AND GeorGE Pu.D. 
DENVER, CoLo. 


N CONNECTION with some cardiac studies in pulmonary tuber- 
l culosis, begun three and one-half years ago by one of us and not 
yet completed, we were impressed with the relative frequency of what 
has since been described by several authors as low amplitude or low 
voltage occurring in the R-wave of one or more of the three leads of 
the electrocardiogram. The question was raised whether this indi- 
cated a diminution in myocardial power. It has been an accepted 
fact that wide deflection could not be considered as proof of an intact 
myocardium, for such electrocardiographie evidence has frequently 
been obtained in hearts that were obviously seriously damaged. Sprague 
and White’ have pointed out that, while in direct leads from the 
heart such evidence is obtainable, in axial human leads the same de- 
pendence upon the electrocardiogram is not warranted. In the publica- 
tions of others and in the present article low voltage is a term applied 
to the condition noted in the electrocardiogram in which the QRS deflec- 
tions do not deviate widely from the base line in either direction. While 
certain writers have adopted an arbitrary standard of a maximum of 
5 mm. deflection and certain of these authors have considered low 
voltage only significant when occurring in all leads, in this article we 
shall attempt to point out that even a higher maximum than 5 mm. 
may be considered as significant from the prognostic standpoint and 
also that even when oceurring in one or two leads only, more espe- 
cially in Leads I and II, it may be considered as of some importance. 

The material forming the basis of this study is drawn from three 
general sources: from patients in two sanatoria for the pulmonary 
tuberculous, from the Jewish Consumptives Relief Society and the 
National Jewish Hospital for Consumptives, from the Colorado General 
Hospital, from the Denver General Hospital, and from private practice. 
All patients except those from the Colorado General Hospital were 
able to be brought to the office for electrocardiographie investigation. 
The majority of those from the Colorado General Hospital were moved 
to the heart station, only a few being connected in the wards. This 
point is mentioned as it may have some bearing on the interpretation 
of the results, for probably this material does not represent as large a 
percentage of far advanced ecardiae patients as that of some of the 


*From the Department of Medicine, University of Colorado Medical School. 
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previous writers on this subject. There were 59 patients from the 
two sanatoria mentioned, 74 from the Colorado General Hospital, 2 
from the Denver General Hospital, and 243 from private practice. Of 
these 378 cases, 71 had pulmonary tuberculosis and were classed as 
Stage II or III. Of this entire series of 378 cases, 72 private cases 
and 10 from the Colorado General Hospital were found not to present 
any demonstrable cardiovascular abnormalities. 

In the earlier reports there appears to be some variation in the 
application of this term ‘‘low voltage.’’ Sprague and White? limit 


its use to those cases showing a deflection of not more than 5 mm. ‘‘in 


Fig. 1.—Low voltage combined with QRS disturbances. 


any of the customary three leads’’ while Hepburn and Jamieson? 
state that ‘‘a maximum of 5 mm. in the ventricular wave has been 
adopted as a standard’’ but do not state whether this is in more than 
one lead as a minimum requirement. Master and Pardee*® employ the 
same standard (5 mm.) but likewise make no statement as to the leads 
involved. Dr. Frank Wilson, in a personal communication, states that 
he considers this not of importance unless found in all three leads. 

In this study voltage values have been determined by measuring 
with calipers the distance from the lower edge of the base line or 
Q-wave, if present, to the peak of the R-wave. 
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In our studies we have found that of the 378 patients there were 
105 that showed a voltage of not more than 8 mm.; and of these, 57 
showed a voltage of 4.5 to 7 mm. in R,; 28 a voltage of 7 to 8 mm. 
in R,; while in R,, 15 were below 7 mm., and 16 from 7-8 mm. in the 
same lead. No eases are included in which low voltage occurred only 
in Lead III. Table I shows the variations in voltage in electroecardio- 
grams showing low voltage in at least one of Leads I or IT. 


TABLE I 


VARIATIONS IN VOLTAGE IN LEADS I AND II IN THOSE CASES SHOWING LOW VOLTAGE 
IN AT LEAST ONE OF THESE LEADS 


4-7 MM, 9-10 MM. 10-30 MM. 
R, 57 eases 28 cases 4 eases 9 cases 
R. 16 cases 16 eases 7 eases 61 cases 


Low voltage associated with QRS disturbance.—There were 10 pa- 
tients in this series. Two died. Five of these ten showed marked 
cardiac limitation. Table II gives the clinical data, R measurements, 
leads in which QRS disturbances oceur and the length of time since 
observation, if still living. . 

Auricular fibrillation and low voltage-—Twenty patients had auricu- 
lar fibrillation, eleven of whom had auricular fibrillation combined with 
low voltage. Table IIT gives the clinical data, R measurements, dura- 


TABLE IT 


Low WiTH QRS DISTURBANCE 


NAME R, QRS DISTURBANCE DURATION OF LIFE 

J.S.8. Arteriosclerosis 65 55 65 If III Living after 41 
Myocarditis months. 
Aortitis 

J.C.C. Myocarditis 4 8 12 i & ke Unable to trace. 

A.G.H.  Arteriosclerosis 6 6 6 Living after 10 

Also T inverted months. 
in 

H. J. Myocarditis 6 7 7 i me Died within 3 

months. 

J.C. L. Myocarditis 18 6 8 II Living after 6 
Hypertension months. 

Auricular fibrilla- 4 12 14 HK Living after 3 

tion years. 

J.A.P. Arteriosclerosis 16 5 15 ke Living after 
Myocarditis months. 
Hypertrophy 

HB. P. Myocarditis 65 8 8 I HH iff Living after 45 
Hypertrophy months. 
Dilatation 

E.. P. EK. Myocarditis 8 8 £ it Living after 5 
Chronic nephritis months. 

8. R. Myocarditis 7 9 9 II Died within 13 


months. 
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tion of observation since the electrocardiogram was made or time of 
death after the same. Eleven of these showed a low voltage not ex- 
ceeding 8 mm. in Leads I or If. Of this series ten showed a low 
voltage in Lead I, three in Lead II and four in Lead III. Only four 
showed low voltage in combined Leads I and Il. Of the twenty eases 
of auricular fibrillation, ten are living after one year, four have been 
under observation less than one year, three died within four months, 
three we were unable to trace. 


Fig. 2.—Low voltage in auri- Fig. 3.—Electrocardiogram in 
cular fibrillation. case of pulmonary tuberculosis. 


Pulmonary tuberculosis cases—There were 71 cases of which 34 or 
48 per cent showed low voltage in Lead I, six in Lead II, and five in 
Lead III. Of these only one showed any demonstrable cardiac lesion, 
namely, mitral stenosis. In fact, this material was especially selected 
with the idea of excluding from the study any eases which showed 
any form of the commonly recognized forms of organic heart disease, 
such as valve lesions or hypertrophy secondary to a valve lesion. The 
one ease of mitral stenosis was not recognized clinically until more 
careful investigation was occasioned by the finding of a split P-wave 
in Leads I and II. Because this appeared to be a minimal heart lesion 
and the pulmonary tuberculosis the more important factor, this patient 
is grouped with the tubereulosis series. 
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TABLE IIT 


AURICULAR FIBRILLATION AND LOW VOLTAGE 


DIAGNOSIS RK 


HOSPITAL 


ELECTROCARDIOGRAM 65: 


NO. K R, DURATION OF LIFE 
0. C. G. Myocarditis 8 12 7 Living after 3 
years. 
H. M. Myocarditis 4 12 14 Living after 3 
years. 
C.G. H. 2745 Myocarditis 4.5 5 12 Living after 1 
Right preponderanee year. 
C.G. HW. 73549 Myoearditis 5 14 12 Living after 1 
Right preponderance year. 
C.G.H. 1727 Myoearditis 75 85 6 Died in 1 month. 
(.G.H. 3321 Mitral stenosis 3 6.5 6.5 Living after 1 
Mitral regurgitation month. 
C.G. H. 75549 Myoearditis 7 10 13 Living after 2 
Right preponderance months. 
Pericardial effusion 
C.G. Hi 789 Mitral stenosis { 22 30 Living after 3 
months. 
C.G.H. 2758 Cardiae dilatation 10 8 5 Living after 4 
Arteriosclerosis months. 
Hypertension 
J.S. Mitral stenosis 5 12 12 Unable to trace. 
M.S. Hypertrophy 7 15 15 Living after 20 
months. 
TABLE IV 
CLINICAL DISTRIBUTION OF CASES SHOWING LOW VOLTAGE* 
R, R, R, 
Arteriosclerosis 1 1 
Mitral stenosis 4 1 
Mitral regurgitation 1 
Myoearditis ~~~ 12 14 8 
Pulmonary tuberculosis 6 5 
Auriecular fibrillation 3 4 
Focal infection 5) 1 1 
Left preponderance 5 2 
Heart normal ; 8 1 
*Thirty-four out of 71 tuberculous cases show voltage below 8 mm. in Ri or 48 


per cent. 


SUMMARY 


On the basis of this study it seemed that, with the usual standardiza- 
tion of the string to furnish a deflection of 3 em. for 3 mv. current, an 


arbitrary standard of 8 mm. as the maximum deflection might be ac- 


ceptable and with this provisionally adopted standard it was found 


that of the 378 cases studied, 105 eases or 28 per cent 
exhibit low voltage. 


were found to 


A study of these records will show that 34 of the 71 tuberculous 


patients or 48 per cent showed low voltage, that 63 of the total of 
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105 eases showing a low voltage presented demonstrable cardiae ab- 
normalities, that is, 60 per cent of the total low voltage group were 
eardiae abnormals. If we add to this group the 34 pulmonary tuber. 
culous patients showing low voltage, we find that 97 of the 105 or 
92 per cent had either a demonstrable heart disease or a chronie in- 
toxication which may be presumed to affect the heart muscle. Only 8 
or 7.6 per cent of our total low voltage cases failed to show one of 
the above conditions and were therefore grouped as normals. It 
should be added, however, that all of these patients were referred for 
examination because of symptoms sufficient to raise a question in the 
mind of the medical attendant of the presence of some cardiac defect. 

If we exclude the tuberculous eases, we find 71 cases showing low 
voltage, of which 63 are eardiae abnormals and 8 are normals (2). 
In this series we find that 88.7 per cent of the nontubereculous eases 
who showed low voltage are cardiac abnormals. 


CONCLUSIONS 


We have presented 105 in a total of 378 cases showing a voltage not 
exceeding 8 mm. in at least one of Leads I or Il. While undoubtedly 
the standard set by Sprague and White as indicative of low voltage, 
namely, not more than 5 mm. deflection in any lead, is conservative and 
of greater value from the prognostic standpoint than that of the pres- 
ent. study, it would seem that any low voltage involving a deflection 
of not more than from 5 to 8 mm. and even occurring in only one of 
Leads I or II, is of sufficient value to be considered in connection with 
the prognosis of any cardiae ease. 

The occurrence of low voltage in the absence of demonstrable 
eardiae changes, but unassociated with symptoms of limitation of 
cardiac response, may be considered as extremely suggestive of the 
presence of cardiac disease. 

Any definite conclusions drawn from the occurrence of low voltage 
in the tuberculous patient, independent of demonstrable cardiac 
changes, are unwarranted at the present time. 
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CLINICAL CHARTS RECOMMENDED BY THE HEART 
COMMITTEE OF THE NEW YORK TUBERCULOSIS 
AND HEALTH ASSOCIATION 


Tue PLANS For THEIR USE 


N RECENT years heart disease has become the leading cause of 
death and the outstanding health problem. In recognition of this 
fact, many health organizations have been studying methods for its 
prevention and relief. The most important immediate causative agents 
of heart disease are, as is well known, rheumatie fever, syphilis, arterial 
hypertension, and atherosclerosis, yet so little is known concerning 
the etiology, pathogenesis and natural history of these various forms 
of eardiae affections, with the exception of those due to syphilis, that 
both prophylaxis and treatment are based on very insecure foundations. 
Among the many lines of approach to solving the basie problems of 
heart disease the statistical method is a most important one, and one 
that has been very inadequately exploited in the past. Indeed, because 
of varying nomenclature and concepts of disease, as well as differences 
in the collection and interpretation of facts, most of the published statis- 
tical studies of heart disease are of little value. In order to obtain usable 
information on the important factors concerned in its causation and to 
discover, if possible, the means of preventing the occurrence of these 
factors, the Heart Committee of the New York Tuberculosis and Health 
Association, at that time under the name of the Association for the 
Prevention and Relief of Heart Disease, five years ago evolved a plan 
to collect in a uniform manner data which have a bearing on the impor- 
tant phases of this problem. To provide for the collection of satisfactory 
records and for their subsequent statistical treatment charts were con- 
structed.* These charts were supplied to a number of cardiac clinics 
which were willing to adopt the plans and to cooperate with the pur- 
poses of this investigation. 


SCOPE OF THE CHARTSt 
The charts are in some respects elaborate. A single record consists of 
five parts dealing with the history of the patient (Chart I), his 
physical examination (Chart II), the record of the patient subsequent 
to the first examination (Chart III), and an account of his social 


*Cohn, A. E. Clinical Charts Recommended by the Association for the Prevention 
and Relief of Heart Disease. Jour. Amer. Med. Assn., 1922, Ixxviii, 1559. 

+The Heart Committee of the New York Tuberculosis and Health Association is 
prepared to supply these charts at the cost of production. Attention need scarcely 
be directed to the fact that the labor of their construction was great and involved a 
not inconsiderable initial cost. The Committee will gladly supply single copies free 
to those who are interested. 
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Chart V consists of an abstract sheet on whieh 


may be entered the outlines of occurrences to the patient when in the 


hospital on account of an attack of heart failure. 


It must oceur im- 


mediately to the reader that a form of record like this is complicated 
and may require greater expenditure of time and labor than is at the 


disposal of physicians in the clinics at the present time. 


But this im- 


pression seems to the Heart Committee of the New York Tuberculosis 
and Health Association to be justified only under certain cireum- 


stances. Unquestionably, this criticism is justified in a eclinie having 
CARDIAC RECORD—HISTORY 
HEART COMMITTEE OF THE NEW YORK TUBERCULOSIS AND HEALTH ASSOCIATION 
Hospital Out-patient dept. or clinic | Date Tesuing Clinic No. Serial No. (N. ¥. Tb. & HLA. 
Bellevue Cardiac S/2/24 1193 
Name of patient Address Sex Coler or race Age - Date of Birth Separated 
1—FAMILY HISTORY 2—-HABITS AND HYGIENE 
alive, suffering fr 
dead .ageat death. | tion past or present rheumatic affection, Sleep Diet Bowels 
cially) At Pres.| In Past 
Houre | Appetite G | Alcohol Nome | Frequency | Regular 
Father — 
— Unk 8 Breakipet Cottee| Tee ++ ++ Y 
—— Quality Coffee te | | Duration | Frequency 
- —} — |— Sep. Bed Drugs | None! Amount Exercise 
Sisters i Cigars NONE] None | Pain Restricted 
| — Meele Cigarettes | | ++ N 
— one Date 
NONC 
3—OBSTETRICAL HISTORY S~CARDIAC SYMPTOMS NON 
Complications CU ndtoata by plas marks symptoms only when definitely due to heart 
Present Age at Death First Feilere Last Failure Present Status 
= 4-MORBIDITY HISTORY Duration |X X X X 
Rheumatic Affections Age | Season Jomts levebved 
2 Rheumatic fever, let attack 
4th attack Fever___] N 
Subsequent attacks (age af each} — 
attack 
Chorea, fod attack 
Subsequent attacks (age at each)} Dyspaces N 
> Tonsilitie, let attack N ] ] L | Orth N 
Purpura Age 
Rheumatic nodules N Diphtheria N Palpies tice —rapid N 
Muscle or growing pains N Typhoid fever | 
2 Joint pains N Pneumonia 12 +t —ievegulerj 
orticollis N Hyperthyroidiam! 
a Tooth and gum infections N Nephritis N Edema 
Pertussis Other Oyerstions | 4 
Castro-Intestinal 
Scarlet fever N — 
Gonorrhea N — 
6—HEART DISEASE Tremor. 
Discovery Treatment N 
whom Durati 
— Total No. De "Where 
Date Hospital, | It da. Falluree 
1920 N 


Y unq man aqe o,rneumat f ver an Chorca a aqe of 1G 
° 2 h tic c d h + > 


and rheumatic fever 
im hospital and from 


aqain 
there was 


at aqe 


ef 20, for 
referred to this 


whith 


he was treated 
Clinie for observation. 


He has newer had any cardiae symptoms or heart failure, He feels 


perfectly well. 


Chart I 


Signature... 


|| 
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many patients and conducted solely by the medical personnel; that is 
to say, in the overcrowded, inadequately organized clinic. It is not 
the intention of the Committee, however, to suggest the use of the 
charts to clinics in this state. The Committee takes in fact quite a 
contrary view, namely, that it is only in clinics organized with ade- 
quate secretarial and volunteer staffs that it is possible to do the work 
which it contemplates. The Committee is prepared, furthermore, to 
send a trained worker to each clinic that is ready to cooperate with 
it, to assist in filling out the forms until such time when the clinic 
is able to get along without this assistance. 


METHOD OF OBTAINING DATA IN THE CLINIC 


The Committee has evidence to show that if clinies are organized with 
proper help, more adequate care is possible and more satisfactory 
records of patients can be made than is now practicable, and that 
these results can be accomplished with the expenditure of even a 
smaller amount of time on the part of the physician in charge than is 
expended now. Experience has shown that practically the entire data 
requested on the first record can be adequately obtained by trained 
volunteers with the possible exception of the block of data called 
“cardiac symptoms”’ at the lower right corner of the chart. All these 
data the present system requires physicians to obtain themselves. The 
physical examination, usually written now by physicians, can be dic- 
tated ‘‘in toto’’ to a volunteer worker, as can likewise the data on the 
continuation form (Chart III). The information discussed so far ean, 
in short, be filled in by or dictated to a trained assistant. The service 
of volunteers, perhaps in the ratio of one to each physician, may be 
found to facilitate the operation of this plan. The fifth record is to 
be transcribed from the hospital record by internes or by a statistical 
elerk especially appointed and attached to the clinic. The statistical 
clerks, it is estimated, are required at the rate of one to about 300 
patients. In addition to the duties just mentioned, the supervision of 
the work of the volunteers is assigned to them. 

Instruction as to the proper use of the charts, if this is necessary, 
is to be supplied to them by the central bureau of the Heart Commit- 
tee, acting under the advice of committees of physicians and experts 
in statistical matters. This is important so that uniformity in the 
interpretation of the data may be obtained. 


CHARTS IN DUPLICATE 


Each one of the five charts has been printed in duplicate. In filling 
them in, it is necessary only to lay carbon paper between the folded 
sheets so that the duplicates can be separated from the originals at 
the perforated line and may be collected by the central bureau in 
New York for statistical treatment. The original sheets are to be re- 
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tained by the respective clinics. Emphasis should be placed on the facet 
that the plan does not in any way restrict the activities, rights or oppor- 
tunities of individual clinies. Quite the contrary result ought to fol- 
low. Each elinie can itself collect large amounts of information deal- 
ing with its own cases which it can utilize for record, for study, for 


publication or in whatever other ways seem useful. 


The carbon copies which are to be collected by the central bureau 


of the Heart Committee of the New York Tuberculosis and Health 
Association will naturally be viewed from a different point of view 


WHEN SPACE FOR DATA IS NOT PROVIDED ON FACE OF THIS CHART, USE REVERSE SIDE 


CARDIAC RECORD— Physical Examination 2 
HEART COMMITTEE OF THE NEW YORK TUBERCULOSIS AND HEALTH ASSOCIATION 
Name of patient Hospitel Out-patient dept. or clinic lesuing Clinic No. Serial No. (N. Y. Tb. & H.A.) 
Cardiac 
Weight — Height Pow condition — General mentality Nutrition Pallor Cyanosis 
em. Note (Good — everage— poor) 
5/2/24 140 tbs. | | 18.3 Average G N N 
2—SKIN Subcutaneous Petechiae | 3—CHOREIFORM MOVEME S EYE, Retinal Examination Pupilary reaction Exophthalmus | $—EAR 
nodules Hemorthage Vessels | Light | Accommodation Discharge 
N N Tortus Smooth N 
N Unk. funk Unk NL NL N 
6—NOSE 7—SINUSES 6—TEETH AND GUMS | 9—PHARYNX | 10—TON 
Obstruction | Discharge} Antra Frontal | Ethnoid | Sphenoid | Condition | Infected gi Large or | Embedded Diseased | Exuda 
a te N N La | unk Congested +eenterqed] Y 
N—TONSILLECTOMY 12--LYMPH NODES 13—THYROID | 14—JOINTS Clubbing of Fingers 
Result [Subsequent Sore throats Right Adenoids Other Tender ness 
ane N N Ne right ankle N 
15S—HEART Rat i] palarith Pul 
Impulse is: 1 em. from median line space Deficit | Large | Small | Med. | Absent [Collapsing] Capil 
Lower and outer point is: em. “inside median Ning N N N N N 
| 
Sounds Duliness (No. of cm. from median] Arteries Palpable Thickened Tortuous 
ine 
1 No done 
—| "Space Right N N N 
ad > A, Veins in neck distended Blood pressure 
Apex let Systolic 110 
2nd q N Diastolic 60 
jure 2 3 4 
an 17—ABDOMEN 
Time in cycle Ss Deformity N Ascites 
N 
ungs 
Quality B. Right N Liver 
N 
Dwration m 
6th 
- Spleen 
Area of audibility Ap N 
N 
Site of max. intensity Cirth at Umbilleus 
Thrill le, loca: 
Direction of max transmission) N em 
J N 
‘ Girth at éth rib Vital [16—EXTREMITIES 
Alter cheage ia position Abnormal pulsation (chest) Capacity} Edema 
After extrcise ba [g3em. junk N 


++ 
19—URI WASSERMANN Da’ 2!—BLOOD Date: 
Amount tates Sp. Gr. Caste Suger Blood Hgb. R.B.C. w.B.c. P T B 


EXERCISE TEST Dete Det 
EXERCISE | Other findings 


Reaction pase 
No. of stepe Time in seconds No. wings | Time Normal | Diminished Poor Inverted 
| | | | “S02 Te 
24—X-RAY (Plate 2 meters from anticathede) State @hather patient erect—sitling —recumbent 25—FLUOROSCOPY 
Diameter chest—<m. |Normalinsp. Deep Insp. Complete Exp.| Position of heart Total trans. diam. (aq. em.)| Aorta —Wid' File tracing Diagnosis 
Vertical of heart (em.) (on) 
=. | | 
c. 

cum atic (Tnac trwe) B. Amatomical Pleysiologkal 


D. Functional E. F. 
Clase !— Able to carry on Clase Il-e—Able to carry on | Clase Il-b—Able to carry on Clase 111 —Symptoms of Class IV —Abnormal Class V — Potential 
habitual physical ectieit; diminished physical acti diminished physical heart failure af rest heart disease 


— TREAT RECOMM) 
Occupation 


ENDED 
I nature of industry or business Trade or particular kind of work Hoare of work Rest—hours | Bed—houre 
Daily Weekty per day per day 
Clerical eck man 


Diet Bethe 
Usual 


Usual 


School (special clase) 
Salicylates N 
Any additional remarks on therapeutic or hygienic measures prescribed (vacations, etc.) 


Tonsillectomy ad vised 
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from that of the clinics. The conclusions to be drawn by the Heart : 
Committee will have broader implications and will be based on a greater 

variety of information. It is only when experiences gained from many 

sources become available that it is possible to draw conclusions of 

the sort of which the Committee believes there is need. 


ADDITIONAL DATA 


A study of the charts reveals the fact that the plan includes obtain- 
ing information not only of details at present included in a medical 
history, but also of certain social relations of the patient, as well as the 


M426. 


CARDIAC HISTORY—Subsequent Record 3 
HEART COMMITTEE OF THE NEW YORK TUBERCULOSIS AND HEALTH ASSOCIATION 
Hospital Belle vue Out-patient Dept. or Clinte No. Cardi0€ — Isauing Clinic No. 1193 Serial No. (N. Y. Tb. & H. A.) 
Name of patient G NYC. 21 | 
1. HISTORY SINCE LAST VISIT 
Improved-Same—Worse Same Same Some Same 
Working (Yes or No.) Yes yes Yes yes 
Occupation (Describe if Changed)| Stochw Same Same Same 
No. Days (At home None None None None 
Lost Ace’t.4 /n hospital 
Un conoalescent home 
Nature of Illness N N N N 
Chief Complaint N N N N 
/Sleep G G G G 
Appetite G G c G 
w Fatigue N N N N 
Dyspnes N N N N 
Y Vcough N last weer N N 
M |Paipitation N N N N [last wh 
P Precordial Fain N Stitch-lihe parm Stiching Pain one doy 
2 T \\ Nausea — Vomiting N N N 
|Fever N N N N 
w M [Twitching— Chores N N N 
S Muscle or pains N N N nN 
‘“ Sore Throat N 2mo, aqo- {rw days N N 
Skin—Rash N N N N 
3 New Symptoms N N N N 
G2. PHYSICAL EXAMINATION 
= Temp. Resp. Temp. 18,6 Resp [Temp. Reap... remp..4%:% Rep emp AB.F Resp. 
Color N N N 
5 Skin—Rash N N N N 
be Nodules N N N N 
15) Twitching N N N N 
Ear N N N N 
io Nose N N N N 
° Teeth—gums Ztecth extracted this mo} N N N 
r=) Pharyns N N N N 
Tonsils Cleamly removed July ‘24 N N N 
5 Tonsilar nodes Y N N 
° Joints N N N N 
& Lungs N N N N 
N 
5 Vital Capacity Not Taken Not taken Not taken Not taken 
z rteart—Thrill 
Outerpoint of apex from mid line SE... 10....em. |... space! 
< Sounds Base P, reduplicated Rt Ceduplicated 7Aal Same 
Apex N Ist sound booming Sound accentuated Same 
Murmure S.B Systotic at apen| Same systolic @ © [S.murmur same. Fumb 
2 mid- diastolic, no: "i diastolic at apes 
w Crescendo ot apret when patient is 
Rhythen Reqular Teequler Requiar 
Ventricular Rate Go 60 
Pulse Rate 12 vo 
= Estremitiee—Edema N N nN 
Abdomen— ‘scites N N N N 
Liver N N N N 
Spleeo N N N 
3. TESTS—Electrocerd. 9/12/24 Tendeney te rt 3/5 Same A-flay shews slight 
Exercise Test want: enlargement of heart. 
X-Ray 12.7. Width Paul Fide 
Blood 26.9 Card -Thor Ratio -47.2 
Write“seme" or, | Rheu same Rheumetic inactive! Same 
Functional Classification = x on Tr 
5. TREATMENT—Digitalis N N N N 
Return Appointment 6-19-25 @—-25-26 1-26-26 
Disposition of Case 
Remarks Mas attended this clinic same sam? Same 
each 
CM WECM Strate \ CM WC 


Chart III 
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influence of different forms of treatment on the course of the disease. 
To obtain information of this kind, space is provided on Chart IV. 
under the head ‘‘occupational history’’ and under the headings hay- 
ing to do with the economic status of the patient and his family. This 
chart is to be kept by the social service worker, sections 2 and 4 to 
be filled in only after a home visit has been made The form was devised 
in consultation with social service workers and covers the ordinary 
face sheet information for the social service history. The reverse side 
of the sheet may be used for subsequent recording or for the entry of 
such notes as seem valuable to individual clinie workers. Provision has 
been made on Chart II for the collection of data which are not usually 
requested and which are of possible value to certain physicians. These 
concern vital capacity and other lung volumes, tests for exercise, and 
a more elaborate method for making diagnoses than has heretofore 
been customary. 
DIAGNOSIS 


Diagnosis is regarded as being possible under four heads:  etiolog- 
ical, anatomical, physiological and functional.? The etiological diag- 
nosis is based on the history of such diseases as those in the rheumatic 
group, of syphilis, of other infectious diseases, and of industrial con- 
ditions. The nature of the anatomical diagnosis is self-explanatory. 
The functional diagnosis has been made according to a division into 
classes adopted by the Committee on Cardiae Clinics of the New York 
Tuberculosis and Health Association, and is explained on Chart II. 
As to the remaining data asked for on the charts, no more need be said; 
the charts, it is believed, are sufficiently clear. 


COMPLETENESS 


A word should be said of the desirability and of the possibility of 
filling in the charts completely. The objection is often raised that these 
charts, as they stand today, are too long and too complicated. It is 
not to be expected that every space should be filled out for every case. 
Naturally a purely degenerative type of disease requires different treat- 
ment in practically all respects from an infectious type. Intelligent 
discrimination should be applied to history-taking and recording as 
well as to therapeutics. The blanks had to be so constructed that they 
lent themselves to the registering of information from all types of 
cardiae disease, also to the correlating of this information from many 
points of view. The Heart Committee is naturally concerned in the 
collection rather of those facts which bear on the public health, than 
on the physical signs in individual cases. The data on Chart I spe- 
cially wanted by the Committee include a family history of rheumatic 


*The method of diagnosis approved by the American Heart Association has already 
been published—A Nomenclature for Cardiac Diagnosis—Am. Heart Jour., 1926, ii, 
202. 
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or cardiae affection, past or present; a careful history of all the rheu- 
matie episodes experienced by the patient, with dates, a history of 
scarlet fever, diphtheria, syphilis and tonsillectomy; under the heading 
‘‘Cardiae Symptoms’’ all of the items enumerated in the chart, with 
dates of the appearance of the several symptoms; and the date of on- 
set of major cardiac failure. The collection of dates is emphasized 
because they are important as an indication of the duration of the 
heart disease. 

There are data in the physical examination, such as those having to 
do with percussion and auscultation, in which individual differences 
are necessarily great, which have no direct bearing on the public health 


CARDIAC RECORD-—Social History A 
HEART COMMITTEE OF THE NEW YORK TUBERCULOSIS AND HEALTH ASSOCIATION 
Hospital Outpatient Dept. or Clinic Date lesuing Clinic No. Serial No. (N. ¥. Tb. & H. A.) 
Belle vue Cardiac §-2-24 1193 
Name of patient Address =~—~— =—-St. NYC] Sex Color or race Age—Date of birth Div. Religion | Citizen 
G, | Floor Code 364 s\oor front. | Ww Zo R.c N 
1—DESCENT—Country of Birth Town or City 2—HOME. CONDITIONS 
Tenement, apartment, Cleantin. 
Fathe eas jeat 
"Mother NY we $83.75 No. Light 
Patient us A NY. Rent: Mo. No. Dark Good Coal Stove 
Ve.» 
3—-INCOME Ventilation Plumbing Toilet Dampness | Flights of stairs 
6 $20 Mother $38.00 | open air Shaft | N School 
Closed Air Shaft... Sink... Shared Work..N_ 
4-HOUSEHOLD 
> 
w Average Earnings 
Name Kinship Age Nativity (Jpdicate whether | Physteal Condition |Mantal Condition 
‘Mother 145 U.S.A. Machine oberater]| wh. | Good | 
2 
ol 
= 
> 
> 
HISTORY No. of Positions Held: No. of Diflerent man Age at Besinning of 
Messenqer 
General Nature Particular Average Time Lost] Monthe in[Duration of Empl 
ing Features a 
4 of Business Kind of Work Med per Week| | Working From ° 
| Furrier  [pelivered Light | 44 | | Oct.1922 23 
Past eccupation(2) [Cement Co. |Clerm | BIS N 
Past occupation (3) | Ruto ReparrCe.| Stock woy Medium] 44 . $12 N _2mo 
z Past occupation (4) Trust Co de Messenger Light #U-¢ _ 1919 tyr 
Present oceupation |Dept.Store | Steck man Medive| those #20 N Riug.1923 
TRE OM: 
Hospital Ward B-G Discharqed Aber! 26.1924 
J-REMARES: 


{/30]24. Patient lives with mother “Both work, George has a position 


with ad vance ment possible 


SOP YRIOMT TUBERCULOSIS AND HEALTH INC 


Chart IV 


662 


THE AMERICAN 


HEART JOURNAL 


and are, therefore, not as useful as other data for the purposes of 
statistical treatment. For the purposes of the Committee, the impor- 


tant data on Chart II are: 


Information having to do with evidences 


of infection, such as fever, choreiform movements, subcutaneous nodules; 
the condition of the tonsils, pharynx, nose, ears, nasal sinuses, teeth, 
lymph nodes and joints; the size of the heart, its rate and rhythm; 
evidences of heart failure, such as congestion of the lungs, enlargement 
of the liver, ascites, or edema of the legs; the blood pressure; the reac- 


tion to exercise. 


On Chart III are wanted data having a similar bear- 


wae CARDIAC RECORD 5 
Abstract of Hoapital Record While an Inpatient 
HEART COMMITTEE OF THE NEW YORK TUBERCULOSIS AND HEALTH ASSOCIATION 
Hospital Date leeuing Clinic No. Serial No. (N. Y. Th. & H. A.) 
Bellevue 4) 30/25 1595 
Name of patient Address Dete—admission Date —discharge 
rs. -- WNC. 3/3/27 


1 COMPLAINT ON ADMISSION 
Patienfs reason for seeking admission) 


Type of acute infection (Rheumatic fever, tonsullitis, chorea, other infections) 


Shortness of breath Unknown 
Pain—site—character— radiatvon Palpitation Dyepnoes Orthopnea Edema 
N Y Y Y N 
w 
2-—-RHEUMATIC AFFECTIONS 
a tie fever | Chores Tonsillitis Purpure Erythema nodosum| Nodules Muscle or growing pains} Joint pain 
In hospital N N N [ N N N N 
2 On discharge N N N N N N N N 
2 3—SYMPTOMS AND SIGNS 
Cyanosis Pallor Pain—vite—charecter — radiation Cough Expectoration Eye 
a 1 1 Grounds 
discharge N N N N N 
x Dyspnoes Orthopnes Rales Vital capacity Weight 
hoepital N = [Unknown | 163 
AD On discharge + N N Unknown 1G3 
= Pleural effusion Fever—<F ile curve Uf significant) Heart Rate 
(Yee or no) v 
entricular Radial 
Present N Range 102° Range 130 - “8 120 -48 
_Paracentesie (No. of times) On discharge GY On discharge GO 60 
oO Blood Pressure Ascites Liver Edema drained 
Systole Diastolic 
FS On discharge )2 2 7% Paracentesis (No. of times) N On discharge N (Southey's tubes) 
a Water Balance Urine Wassermann 
Intake Urine Sp Gr Albumen Blood Caste | Phenol 
Q 1000 BOO 11626-1032) | | — Nee 
On discharge | 
Blood Electrocardiogram X-Ray 
a Hb. Urea Creatinin Creatin NaCl Bacteriology 
5 | 624%, | uNK | uN. | unk | Unk UNK Rur Fibre, llatio 
z 
4 DIAGNOSIS -A. Etiological B Anatomical Mitral prysictogical 
Theumatic Active Ewlarqed heart tre) Stenosis | Fibeitiation 
< D. Functional Capacity ie. 
Chase 1 —Able to carry on Clase te carry on slightly Clase Able to carry on greatly | Class 111—Symptoms of |Clase 1V—Abnormal | Clase V —Potential 
« habitual physical actioity diminished physical activity diminished physical actioty heart failure at rest aign-symploms heart disease 
8 On discharge be 
5—-TREATMENT IN HOSPITAL 
tn Bed. (complete) Diet 
(partial) S 
Druge Baths —therapeur 
Name of drug Preparation | Dose Frequency Total amount given 
Neme of drug Preparation Exercise 
Tota! amount given 
ec cem 
ome gme days 
me ob de Prepare 
Total amount given 
com 
ame. ame. in days 
Name of drug Preparation Tonsillectomy 
Total amount given 
ccm cm 
ame gms in daye 
Remarks 
Signature A™ F. 


Chart V 
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ing; all the data on Chart IV, data on Chart V similar to those on 
Chart II, and the diagnosis. When a chart is closed it is important to 
note the ultimate disposition or eventual death of the patient. It is 
obvious that completeness from every point of view is not possible in 
charts like these. The charts provide the opportunity for entering 
those data which are desired by the majority of physicians at the 
present time. Much space is left both on the face and on the reverse 
side of the chart for the entry of such notes as seem valuable to individ- 
ual clinics. Should a clinic desire to undertake a systematic collection 


CARDIAC RECORD—HISTORY 


HEART COMMITTEE OF THE NEW YORK TUBERCULOSIS AND HEALTH ASSOCIATION 


Hospital Out-patient dept. or clinic | Date 4 Tesuing Clinic No. Serial No. (N. ¥. Tb. & H. A.) 
S* Johns Adult Clinic S15 
Name of patient ‘Address a | Sex | Color or race Age—Date of Birth Separated 
1—FAMILY HISTORY 2—HABITS AND HYGIENE 
dead.age at death. | tion past or present. rheumatic affection, eape-| Sleep Diet Menstrua- | Bowels 
cally) L At Pres. | In Past 
—— —— - ——__—_—_—] Hours | Appetite Alcohol N N Frequency | Regular 
rothers Lune 
_|Heart Disease | P Sweats N 
‘or pt — 
Q Unhnown | Pipes Normal 
——— —— No. of Cgare N N Pain Restricted 
lo Be — 
ul = __}very Gus 
High N 1926 
3—OBSTETRICAL HiSTORY 5—CARDIAC SYMPTOMS 
w Children Complications (ndicate by plus marks symptoms only when definitely dus te heart disease) 
Liv Dead Mascari Age of each 
2 Present Ages | Age at Death Appestance | Fittt Failure] Last Failure Present Statue 
= + -MORBIDITY HISTORY 
Rheumatic Affections Age Season [Du ity] Joints Involved Cause 
Low of weight | t92G] Jo dbs.) @mo. 
™ “ 2nd attack 
Chores, 2nd attack 
Subsequent attacks (age at each)| Dyspnoea___| __} 926 + Lmo 
Subsequent attacks (age at each) WHtack cach winter te ef age | 
5 Rheumatic nodules Diphtheria N Palpitation—rapid_| 192 ++ jbmo._ 
Muscle or growing pains N Typhoid fever | forcible} ++ 
- Joint pains 43 Hip | Pneumonia N —irregular_j —— 
Pain—si 1926 Pree. 
Torticollie J {age unk N ‘harm, 
Otitis media N Bronchial Asth’al ay —charecter—_| Shar 
Teoth and gum infections 4b orrhea Nephritis N Edema 
Pertussle 30 Severe | Other Operations | ™ Lege 
a leurs 30 Gastro-Intestinal 
Scarlet fever N Hapertension| 47-50 N 
Syphilis—Prim. Les. | Headache 1926 
Sec. Les. Faintness__]_N N 
6—HEART DISEASE + 
ita! 
Priv. Phys = once Uf within Sweeting 
= N Total No. Dates Where Treated 
Date Hospital, N of Failures 
Senitori 
1926 


SUMMARY:, Rdult mon, age 50, Police man by occupation, had whoe ping Cough (severe) in 
190%; Pleurisy im 190%. Has had many sore throatS im child hood and adult life until 
1S years aqo. Then had tonsils femoved. No Sore theoots Since. Tn 1920 had severe 
Pain in hipS and had some teeth removed. Pain cleared up Three years ago 
beqan to Complain of Flushing neadache,and dizziness Told he hac high blood Pressure 
COPYRIGHT 1808. Y. TUBERCULOSIS AND HEALTH INC. L.H.B... 
Signature 
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of information from some special point of view, it can do so by using 
a rubber stamp. 

Actual trial has shown that narrative clinical histories can be tran- 
seribed to the charts, and that, vice versa, a narrative history can be 
written from the data on the charts without difficulty. The charts do 
not allow space for a more detailed description of symptoms, such as, 
for instance, the cireumstaneces under which they may arise. Such 
facts ean be recorded on a blank page or on the reverse side of the 
chart, if they seem to any physician to be important. 


JUSTIFICATION FOR UNDERTAKING THE PROJECT 


The Committee is not unaware of the difficulties inherent in carrying 
out this plan. It knows that the management of c¢linies is difficult; 
obtaining the necessary data is arduous; collating data obtained by 
different individuals at various places sometimes not directly com- 
parable is hazardous; statistical compilation with the hope of intelli- 
gent interpretation of the facts is complicated. The Committee be- 
lieves, however, that as time goes on and cooperation becomes in- 
creasingly more satisfactory, these charts can easily yield the items of 
information which are its main objects, such as learning in greater 
detail and with greater exactitude facts in etiology, the duration of 
life, the economie status of patients, and the influence of therapeutic 
measures on these two factors, namely, the duration of life and the 
social and economic status. 

Actual use of these charts in several cardiae clinics over a period of 
several years has demonstrated that the proposed plan is practical. 
The data from one clinic have already formed the basis of one pub- 
lication. As this system of records is introduced in a greater number 
of clinics, the collected material will become more and more valuable. 
Furthermore, it will more often be possible to obtain a continuous 
record of an individual patient; for if, as happens so frequently, a 
patient drifts from one clinic to another, all of his records from the 
several clinics which he has attended will be on file at the central 
bureau of the Heart Committee. Such records of the life histories 
of cardiac patients over many years are particularly valuable, and 
are at present practically nonexistent on any large scale. 

The country possesses a large and increasing number of physicians 
who have had special training and who are especially interested in cir- 
culatory diseases, whose aim it must naturally be to aid in increasing 
information in as accurate a manner, based on as broad a foundation, 
as is possible, and to these this appeal for aid and cooperation is made. 
For this reason the Committee believes itself justified in continuing this 
inquiry and in ealling to its support the aid of such institutions and 


individuals as are like minded with itself. 
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To demonstrate the manner in which the method functions, illus- 
trative cases are appended. The captions are sufficiently descriptive. 


CHART VI 


A transcription in the ordinary narrative manner of the records originally made 
on the Heart Committee forms, as shown on preceding plates: 


CASE HISTORY 


Occupation: Clerk Age: 20 yrs., Single, White 
Admitted: May 2, 1924 


HISTORY (DATA TAKEN FROM CHART [) 


Chief Complaint.—None. Referred from hospital to cardiac clinic for observation, 
following attack of rheumatic fever. 

Family History—Father died, age 35, cause unknown. Mother living and well, 
age 40. One brother died, age one month, cause unknown. 

Previous History.—Occupation is stock clerk. Habits: alcohol, none; tea, coffee 
and tobacco, moderate. 

Measles at one year of age and pneumonia at 12. Rheumatie fever and 
chorea at age of 16 and rheumatic fever again at age of 20. Negative history 
of venereal or other diseases. 

Present Illness.—Following last attack of rheumatic fever, was advised to report 
for observation at the cardiac clinic. He has never had any symptoms referable 
to his heart and at present feels perfectly well. 


PHYSICAL EXAMINATION (DATA TAKEN FROM CHART IT) 


General Examination.—Adult white male, fairly well developed and _ nourished, 
temperature 98.3,° pulse 98, and respiration 18. 


Head.—Eyes: Pupils react to light and accommodation. No exophthalmus. 
Ears: Negative. 
Nose: Negative. 
Sinuses: Negative. 
Teeth: In fair condition. 
Pharynx: Slightly congested. 
Tonsils: Moderately enlarged; embedded and diseased, secretion expressed 


from both. Tonsillar nodes enlarged. 
Neck.—No venous engorgement. Thyroid not enlarged. 
Chest.—Lungs: Negative. 


Heart: Apex maximum impulse is in fifth left interspace 7 em. from median 
line and lower and outer point is in same interspace 9 em. from 
median line which is within midelavicular line. The first sound 
at the base is normal and the pulmonic second sound is greater 
than the aortic second. The first sound at the apex is short, 
sharp and accentuated. At the apex is heard a soft blowing 
systolic murmur of medium duration and not transmitted but ae- 
centuated by change in position and exercise. There are no ab- 
normal pulsations of the chest, no thrills and no precordial tender- 
ness. The heart rate is 98 and regular. The pulse is medium and 
the arteries are not thickened. The blood pressure is 110/60. 


Abdomen.—Liver and spleen not palpable and there is no ascites. 
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Extremities and Skin.—There is no edema of the extremities. The right ankle 
joint is tender. There is no pallor, cyanosis, clubbing of the fingers, petechiae 
or subcutaneous nodules. No choreiform movements. 

Tests —The urine and Wassermann were negative. The electrocardiogram, aside 
from a tendency to right ventricular preponderance and inversion of P and 
T in lead 3, was negative. 


In view of the history of rheumatic polyarthritis and chorea and in the absence 
of signs of enlargement or of mitral stenosis a diagnosis was made of ‘‘ Potential 
Heart Disease,’’ Class 5. 


PROGRESS (DATA TAKEN FROM CHART IIT) 


The patient visited the cardiac clinic 39 times from May 2, 1924 to February 4, 
1927, date of last visit; that is, he was seen at least once a month during this 
period. During this period he continued with his work as a stock clerk, aside from 
a few days in July, 1924 when his tonsils were removed. During May and June 
of 1924 he had occasional joint pains but no signs of active heart involvement. 
His temperature and pulse remained normal and he gained in weight. At no time 
did he present any symptoms referable to the heart except for a very occasional 
‘‘sticking’’ precordial pain. The systolic murmur at the apex persisted but no 
signs of mitral stenosis developed until November 12, 1926, when, in addition to 
the systolic murmur, there was heard at the apex a definite mid-diastolie murmur, 
not crescendic. The heart did not appear enlarged by clinical examination, but 
x-ray of the heart on November 26, 1926 showed slight enlargement. 

The diagnosis was changed from ‘‘ Potential Heart Disease,’’ Class 5 to: 

a. Rheumatic, inactive (polyarthritis, chorea) 

b. Enlargement; of heart; C.C.V.D.; MS. MI. 
. R.S.R. 

d. Class I. 

These signs have persisted and were present when the patient was seen last, 
February 4, 1927. 
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Cuart VII 


In this case, the history was taken independently in the narrative form, and 
on the Heart Committee charts. Both are reproduced below together with an 
analysis and eriticism of their comparative merits. 


St. JoHN’s Lona ISLAND City HospitTat 


HISTORY 
Name: J. K. Admitted: 2/2/27 Ward: D.8 
50 vears old Male White Married 
C. C. Dyspnea and precordial pain on exertion. 
ge a Began 5 months ago. Starts as a twitching sensation and later de- 


velops into actual pain. It is brought on usually by exertion. Patient 
cannot even walk half a block without distress. The pain sometimes 
comes on without activity. The pain is preceded by a flushing of 
the head and face. He then perspires (face and forehead). Pain is 
accompanied by a smothering, burning sensation in his throat along 
with shooting pains radiating outward from left fingers and toes. He has 
no distinct pain in the left shoulder. The left side of his chest feels 
as though it were in a vise when precordial pain is present. 

The dyspnea is mostly present on exertion even though the exertion 
be minimum. 


Previous 
History: 


Family 
History: 


Cardiores- 


piratory: 


Habits: 


Nervous 
system: 


Arterial: 
Special 
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Had measles, pertussis, pyorrhea; frequent sore throats when young. 
No chorea and no other children’s diseases. 

No venereal history. 

Patient remembers having some dyspnea on exertion one year back 
which gradually became worse. 


Father: Dead, 60 years, ‘Complications. ’’ 
Mother: Dead, 60 years, ‘‘Complications.’’ 
Brothers: 1 dead, 21 years, cause unknown. 

2 living and well, 
Sisters: 1 living and well. 

1 dead, 35 years, influenza. 
Appetite good until 5 months ago. Bowels regular, on occult blood. 
Belches gas at present and when pain is present over cardiac region. 
Belching relieves the pain but not entirely. Has occasional vomiting. 
No hematemesis. 
Nocturia two to three times. Voids small amounts. Varies as to 
color. Voids frequently and small amounts during the day. No 
blood present; occasional difficulty in starting. No dysuria, no hem- 
aturia, no edema of eyelids. 
Has pains over right scapula occasionally when he has a chest cold. 
No other chest pains except for precordial pain as in P. I. Has had 
a small hacking cough for some years due probably to his habit of 
smoking. 
No hemoptysis, no night sweats. 
No edema of extremities. 
Patient has hot flushes of face and forehead, especially on exertion or 
with excitement and even out of a clear sky. At times patient feels 
dizzy with these flushes and feels generally weak. 
Aleohol: Never used any in his life. 
Tobacco: At present uses about 15 cigarettes a day. When working 
indoors, used about 40. Occasionally uses cigars and pipe. 
Nareoties: None. 
Sleep: Has on the average 9 to 10 hours per night. 
Has been particularly nervous in the past 2 years. With any excite- 
ment, heart would pound and he trembled all over. Has frequent 
headaches which he attributes to his high blood pressure. 
Has had high B. P. for past 4 years. Highest 240. At present 140. 
Eyes: Sees spots in front of eyes for past 3 or 4 years. Otherwise 


Senses: negative. 
Ears: Negative. 
Nose: Negative. 
CuHarT IX 
CARDIAC HISTORY ROUTINE HISTORY 
No. 1. Family History.— 
Father D 55 HD D_ 60 ‘complications’? 
Mother 80 Good health 80 good health 
Brothers 60 H D 
55 2 living and well 
D 19 Cause unknown D 21 cause unknown 
Sisters 40 Good health 1 living and well 
D 43 Influenza 1 dead influenza 


Note: All ages given Some ages omitted 


G. 

G. U. 


No. 


4. 


THE AMERICAN 


Habits and Hygiene.— 


In Past 
Omitted 
XXXX 
XXXX 


Omitted 
Omitted 
XXX 


daily 


Diet Heavy 
Appetite, ete. Omitted 
Sleep 6—7 hours 
poor quality 
separate bed 
1 pillow up high 
At Present 
Aleohol N 
Tea XXXX 
Coffee x 
Sweets 
Drugs 
Pipes x 
Cigars Omitted 
Cigarettes x 
Bowels Regular, 1 
Exercise Normal—o 


Morbidity History.— 


n patrol 


Rheumatie fever N 


? 


Tonsillitis age? winter duration? 


severity x 
Subsequent attack each 
up to 15 years ago. 


x 
winter 


Purpura N 
Rh. nodules N 
Growing pains N 
Joint pains 1920 
Torticollis = 
Otitis N 
Tooth and gum Pyorrhea 1923 
Influenza N 
Pertussis 1907 S 
Measles ¥ 
Searlet N 
Diphtheria N 
Typhoid N 
Pneumonia N 
Hyperthyroid N 
Asthma N 
Nephritis N 
Tonsillectomy 1912 
Other operations N 
Hypertension 3 years 
Pleurisy 1907 § 
Syphilis N 
Gonorrhea N 


HEART 
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Omitted 
Good 
9 to 10 hours per night 


At Present 


N N 
N N 
occasional 


occasional 


15 40 


Add oceasional vomiting, 


In Past 


belching 


when pain is present over pre- 


eordium 

No hematemesis 

No blood in stools 
Regular 


N 


Frequent sore throats when young 


Not mentioned 


Not mentioned 


Not mentioned 


Past 4 years 
Not mentioned 
N 
N 
(No other diseases of childhood) 
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character omitted 


Edema 
Ankles N 
Legs N 
Abdomen N 
Gastrointestinal 
Nausea N 
Vomiting N 


CLINICAL 


Present Status 
Severity Duration 


CHARTS—THE 


70 Ibs. 


XxX 


XXX 


No. 5. Cardiac Symptoms.— 
First 
Appearance 

General 
Loss of wt. July, 1926 
Fatigue 1926 
Chills 1926 
Fever N 
-allor N 
Cyanosis N 
Nosebleed N 
Nocturia 1926 
Respiratory 
Dyspnea 1926 
Orthopnea 1926 
Cough Omitted 
Hemopytsis 
Circulatory 
Palpitation— 
rapid 1926 
forcible 1926 
irregular 1926 
-ain— site 1926 precord. 
radiation 1. arm and toes 


~——Under G.U., Nocturia 2 or 3, 


—Cardiae 
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Omitted 
-Under cardiac resp., Pt. 
Omitted 


feels weak. 


voids 
amts. 
frequent. 


small During day small and 
No dysuria, no hematuria, 
oceasional difficulty in starting. No 
edema eyelids. (Does not state dura- 
tion of nocturia.) 


—Some 1 year ago, gradually became 
worse. At present on exertion, though 


exertion be minimum. 


-—Omitted 
—Small hacking cough some years, due 


probably to habit of smoking. 
-None 


-~-Omitted 


—Precordium 5 months 


pain accompanied by 
radiating outward from left 
and toes. 


pains 
fingers 


—Starts as twitching sensation develop- 


ing into pain. Brought on by slight 
exertion, walking % block and at times 
without exertion. Pain preceded by 
flushing of face, perspiration of face 
and forehead. 
ering burning sensation in throat. Left 


chest feels as if in vise. 


Accompanied by smoth- 


—No edema of extremities 
—Omitted 


—Omitted 
—Occasional (Add—no blood in stools, 


no hematemesis. Belches gas. When 
cardiac pain is present, belches gas 
with relief of pain). 


Xx 
xx = \ 
x 
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Nervous 

Headaches 1926 —Frequent 

Faintness N —Weak with flushing and dizzy spells, 

Giddiness 1926 —At times dizzy 

Tremor 1926 —With excitement and pounding of 
heart. 

Flushing 1926 —Hot flushes face and forehead especi- 
ally on excitement, at times without 
excitement. 

Sweating 1926 ——Sweating face and forehead preceding 
heart pain. 

Hemiplegia Omitted —Onmitted 

CHART X 


The history in narrative form as in paragraph headed ‘‘P. I.’’ supplies a deserip- 
tion of the development of the symptom, pain, beginning as a sensation and reach- 
ing its present severity.: The fact that the pain is related to exertion, and the 
amount of exertion that causes pain, the symptoms that precede and accompany 
pain, the character of the pain, its radiation into different regions, cannot be noted 
on blanks. 

This is a picture of an anginal syndrome which the blank form of history cannot 
portray in detail and which therefore should be written on the reverse side of the 
history sheet. 

Gastrointestinal symptoms and their relation to cardiac symptoms are probably 
better emphasized in a narrative history. 

Genitourinary symptoms, though perhaps not very important, are at least of 
some interest and are obtained only in the narrative. 

Cardiorespiratory symptoms include only positive symptoms, absence of some 
but not all possible symptoms being mentioned. The description of symptoms is 
more complete than blank form will permit. 

Habits are not covered as fully as in the blank form. 

Arterial—blank form does not contain space for such information as here con- 
tained. 

Special senses—same comment as for arterial. 

Family history—use of the blank form would give more information as to ages 
than is contained in narrative. 

Previous history—shows two omissions on the narrative history which probably 
would not have occurred if the history were following the blank form. 

Comparison of the merits of these two histories is not exactly fair, the narrative 
being written by a house physician who is very careful and thorough, while the 
blank form, written by a member of the cardiac clinie force, leaves much to be 
desired. 

This is no argument for the narrative type of history, for one seldom gets a 
history as good as this, while in a clinic it would be most unusual; and even this 
history has a few omissions. The average narrative history would have many 
omissions which would not occur if the historian were obliged to fill in blanks. 

This narrative history has not obtained the following facts found in ‘‘Summary’’ 
of blank form: Patient had pertussis of severe type at the age of 30; sore 
throat attacks continued up to 15 years ago, after which time, following removal of 
tonsils, he had no more sore throat; he had pleurisy in 1907; in 1920 he had 
severe hip pains which disappeared after the removal of some teeth; flushing, 
headache, dizziness date back 3 years. (Narrative form does not state how long 
these 3 symptoms have been present, while blank form shows carelessness under 
No. 5 in putting down 1926.) 


SUBACUTE BACTERIAL ENDOCARDITIS WITH UNUSUAL 
VESICULOBULLOUS SKIN LESIONS: NECROPSY 
REPORTS IN TWO CASES* 


Davin Davis, M.D., AnD Davin Ayman, M.D. 
Boston, Mass. 


ie THE past year two unusual cases of subacute bacterial endocar- 
ditis came under our observation. The remarkable feature was the 
appearance, in each ease, of vesiculobullous skin lesions of such similar 
character and distribution that the course of the second case seen was 
predicted from a knowledge of the first. These lesions, in brief, con- 
sisted of an initial eruption of vesicular lesions over the face, neck, 
and sealp, followed several days later by a secondary outbreak of 
bullous lesions with distribution mainly confined to the extensor sur- 
faces of the upper extremities. Both cases came to necropsy, and 
typical vegetations were found on both mitral and aortic valves. 
Streptococcus viridans was isolated from the vegetations of one case. 

Fig. 1 shows the initial eruption in the ease of L. B., nine days after 
its onset. Over the face and upper part of the neck are many discrete 
and confluent vesicles. There is a tendency to grouping most marked 
about the orbit where considerable crusting is seen. Fig. 2 shows a 
more advanced stage in the case of H. W., twenty-eight days after its 
first appearance. The similar distribution and character of the lesions 
in both eases are apparent. 

The secondary bullous eruption, as it appeared in L. B., forty-eight 
hours after the onset of this lesion, is seen in Fig. 3. Fig. 4 shows the 
same patient two days later. The bullae have reached large dimen- 
sions. Fig. 5 shows the same type of lesion in the case of H. W. 

Subjective cutaneous symptoms were absent in both cases. In each 
ease death followed a few days after the appearance of the bullae. 

Skin lesions ——Case L.B.—The eruptions appeared first as herpetiform 
lesions at the margins of the orbit, discrete and confluent papules and 
vesicles, 2 to 8 mm. in diameter, surrounded by a narrow zone of ery- 
thema, and showing a tendency to arrangement in groups. Mature 
vesicles soon ruptured, extruding a thick, yellowish exudate which 
covered the primary lesions, forming firm crusts. New crops of lesions 
appeared every twelve to twenty-four hours, with distribution over 
face, neck and anterior scalp. In the early stage the papule or vesicle 
contained a thick hemorrhagic fluid, later a thin hemorrhagic fluid 


*From the First Medical Service of the Boston City Hospital. 
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with a little yellowish exudate at the base, and finally, a thick yellow- 
ish content which was extruded to form a crust. . 

On the seventh day after onset of the initial eruption, there ap- 
peared on the extensor surfaces just above the wrists a few discrete 
vesicles and blebs. These lesions were not of the same character as 
those appearing on the face. From the start, most of them appeared 
as blebs and exhibited no tendency to grouping. The early lesions 


Fig. 1.—Case 1. IL. B., early vesicular eruption. 


were small, round, pale yellow bullae, 8 to 14 mm. in diameter, were 
surrounded by a thin areola of erythema, and contained a serous 
fluid. At first pale yellow, they soon became dark purple, and, at the 
base surrounded by a thin rim of necrotic epidermis. Aspiration of 
the contents showed a thin hemorrhagie fluid. Fresh blebs made their 
appearance about every twelve to twenty-four hours and grew rapidly. 
The largest bullae measured 3 to 6 em. in the longest diameter. Ab- 
sorption, discoloration, rupture, and ulceration at the base was the 


~ 
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usual course. Lesions appeared on the dorsal surfaces of the fingers, 
hands, forearms, and arms, and a few on the flexor surfaces of the 
hands and forearms. Later a few large bullae appeared on the but- 
tocks and lower extremities. 

There were no subjective symptoms. Cultures of the contents of 
both types of lesion were repeatedly negative. Microscopic examina- 
tion, at necropsy, showed a shallow ulceration covered with a thin 


Fig. 2.—Case 2. H. W., late stage of vesicular eruption with marked crusting. 


layer of epidermis and filled with polymorphonuclear and endothelial 
leucocytes with fibrin. There was little or no attempt at repair. The 
lesions were consistent with embolic phenomena. 


REPORT OF CASES 


CasE 1.—( Hospital No. 530413) L. B., a white man, Canadian and single, aged 
25 years, employed as a grocery shipper, was admitted to the First Medical Service 
of the Boston City Hospital, December 16, 1926. He was referred to the hospital 
because of weakness and a skin eruption which had appeared on his face. 


‘ow 
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Family and Past Histories—Mother, aged 50 years, has had heart trouble for 
the past 5 years. Father, aged 59 years, has had rheumatism for the past 7 years, 
The past history is negative. 


Fig. 3.—Case 1. L. B., early bullous lesions. 


Present Illness.—Prior to about one year ago, he was in good health. November 
28, 1925, he was admitted to this hospital on the Second Surgical Service, com- 
plaining of abdominal pain and tenderness of several days’ duration. Physical 
examination revealed generalized abdominal tenderness most marked in the right 
flank, but no spasm. The temperature was elevated to 102° F. A medical con- 


* 
4 
é 
a, 
x 
4 
é 
ad 
ped 


DAVIS AND AYMAN: SUBACUTE BACTERIAL ENDOCARDITIS 675 


sultation reported that there was nothing in the chest to account for the ab- 
dominal condition and the elevation in temperature. The final impression at the 
time was influenza, and the patient was discharged improved December 4, 1925, 
with this diagnosis. 


Fig. 4.—A and B. Case 1. L. B., late bullous lesions (48 hours after Fig. 3). 


Soon after this illness, and continuing up to the present admission, he had 
repeated attacks of pain in the right knee. There was no tenderness or swelling, 
and no other joints were involved. With the appearance of the joint pain, his 
general health began to fail, and he became progressively weaker and short of 
breath. 

Two months before admission, he was suddenly seized with severe, sharp, frontal 
head pain, followed within a few minutes by retching and the vomiting of large 


/ 
A. 
B. 
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quantities of thin greenish vomitus. Headache persisted day and night for one 
week, and attacks of vomiting, unrelated to eating, were frequent during this time, 
Convalescing from this attack he began to have an unproductive cough. Poly- 
uria and nocturia, 4 to 5 times, became pronounced, and he noticed at this 
time that his urine was more reddish than usual. 


Fig. 5—Case 2. H.W., bullous lesions. 


A few days before admission he felt better and returned to work. The effort 
again brought on symptoms. Pain in his right knee returned. Cough became 
very distressing, and weakness and dyspnea more pronounced. For the first time, 
he complained of a constant dull pain in the left hypochondrium, which was 
intensified by cough and deep inspiration. 


Two days before admission an eruption appeared on the face, starting about 
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the left eye, and spreading from this region. Epistaxis occurred twice the night 
before admission. 

Physical Examination.—A well-developed, slightly undernourished and anemic 
young man with moderate dyspnea. There is no orthopnea or cyanosis. 

The pupils are equal, regular, and react to light and distance. Nose, throat, 
and teeth are negative. There is marked pulsation of the cervical vessels. No 
adenopathy or thyroid enlargement. 

The chest is symmetrical, expansion normal, resonance good, and breathing 
vesicular throughout. At both bases are occasional inconstant rales. The heart 
presents many signs: A diffuse apex impulse seen and felt in the fifth left in- 
terspace, 11.5 cm. to the left of the midsternal line. A slight diastolic thrill over 
the apex. A systolic thrill over the carotids just above the sternal notch. Enlarge- 
ment to the right and left by percussion. At the apex a low-pitched, rough systolic 
murmur rather localized, and a blowing diastolic murmur transmitted to the left 
axilla. At the aortic area, a rough systolic transmitted up into the neck vessels, 
and a soft blowing diastolic transmitted down along the left sternal border, and 
heard loudest at this region. The heart action is rapid and regular, and sounds 
are of good quality. The first sound at the apex is loud and booming; the 
aortic second hardly audible; and the pulmonic second accentuated. 

The radial pulse is rapid, regular, soft, and of Corrigan character. Over the 
brachial and femoral arteries, pistol-shot sounds are audible. <A capillary pulse 
is visible at the finger tips. 

The abdomen is tense. There is slight tenderness in the upper left quadrant 
and flank. Liver and spleen are not palpable. Percussion suggests splenic enlarge- 
ment. There is no evidence of fluid. 

Knee and ankle reflexes are active. No abnormal reflexes are present. Finger- 
tips of both hands show slight clubbing. There is no edema. 

The skin and mucous membranes show moderate pallor, but no jaundice, 
petechiae, or purpurie spots. An herpetiform vesicular eruption is seen on the 
face. At the margins of the orbits, more marked on the left, are discrete and 
confluent vesicles 4 to 8 mm. in diameter, surrounded by a thin rim of erythema. 
Some vesicles have ruptured, and a thick yellowish exudate adheres to form crusts. 

Temperature is 101.5° F., pulse 100, respiration 28, blood pressure 128/50 mm. 

Laboratory Data on Admission.—(December 16, 1926) Blood: red_ blood 
cells 3,320,000; hemoglobin 50 per cent; white blood cells 14,000 with a dif- 
ferential count of polynuclears 77 per cent, large mononuclears 10 per cent, 
lymphocytes 9 per cent, and transitional cells 4 per cent; bleod smear normal, 
platelets abundant; bleeding and coagulation times normal. Blood urea nitrogen 
76.0 mgs. per 100 ec. of blood. The Kahn test positive. Urine: a trace of 
albumin; 10 white blood cells, and occasional red blood cells per high power 
field; specific gravity 1.017. 

The disease ran a rapid course, terminating with death December 27, 1926, 
eleven days after admission. The appearance and progress of the skin lesions 
are described above. The spleen, not palpable on entry, enlarged constantly until 
it was three fingers’ breadth below the costal margin. A transfusion of 500 e.e. 
of whole blood was given without effect on the rapidly increasing weakness and 
skin lesions. Hyperpnea gradually increased, the blood urea nitrogen slowly rose 
to 97.0 mg., and delirium developed the day before exitus. The temperature, 
fluctuating daily from 98.0° to 102.5° F., fell, just before death, to 97.0° F., 
with a «oincident rise in the pulse rate from 100 to 130. The respiratory rate 


varied becween 25 and 30 per minute. Clinically, death was due to cardiae failure. 
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Daily blood cultures were negative. Repeated cultures of the skin lesions were 
negative. Daily urines showed a trace of albumin, many red blood cells and white 
blood cells. The Kahn test was positive on five occasions. 


Necropsy.—12 hours’ postmortem. The body is that of a well-developed, but 
poorly nourished young white adult male. No edema. No palpable superficial 
lymph nodes. On the face there are numerous circular lesions 2-8 mm. in diameter 
which are raised and covered by a dark brown crust. These are confluent about the 
eyes where the brown crusts are 1-2 em. in length and width. On the forearms 
and hands there are numerous large oval-shaped bullae, some measuring 3 by 2 em., 
which are purplish in color and contain bloody seropurulent fluid. There have been 
a confluence of bullae and ulceration in many places together with a necrosis at 
the center of the lesions. There are a few similar lesions seattered over the 
thighs, lower legs and feet, which for the most part consist of solitary bullae 
of a smaller size than those described. 

Heart.—Permission to describe the heart in detail was not obtained. The 
weight was 535 gm. The typical vegetations of subacute bacterial endocarditis 
were present on both mitral and aortic valves. Streptococcus viridans was cultured 
from the vegetations. 

Lungs.—Negative except for old adhesions at apices. 

Spleen.—Weight 935 gm. The organ is markedly enlarged. Surface smooth 
and grayish-blue with some tension of the capsule. On section there is a wedge- 
shaped area 3 by 5 mm. which has its base in relation to the capsule and which 
is finely granular and grayish white in color. There is no retraction of the capsule 
over this area. The remainder of the splenic tissue is deep red with normal 
markings. Pulp moderately firm. 

Liver.— Weight 2240 gm. Surface smooth, glistening and reddish brown in color, 
with diffuse fine yellow mottling. On section, surface is reddish brown with 
rather irregular areas of brownish yellow mottling. Normal lobulation seen with- 
out difficulty. Gall bladder and ducts negative. 

Kidneys.—Weight, left, 275 gm.; right, 165 gm. Capsules strip easily, leaving 
a smooth pale brown surface except in one region on the right kidney where 
there is a small grayish depressed area 2x2 mm. Section through this region 
shows a wedge-shaped area 2x4 mm. which is grayish white in color and is 
surrounded by a narrow zone of purplish red. Cut surfaces of rest of right and 
rest of the left kidney are reddish brown in color with distinct markings. Cortices 
of both kidneys are regular and measure 5 mm. 

Head.—Scealp shows a few raised rounded, flat areas from 2 to 4 mm. in diameter 
covered with brown crust. 

Brain.—Weight 1200 gm. Dura strips easily. Convolutions and sulci normal. 
Multiple sections reveal no pathology. 

All other organs are essentially negative. 

Anatomical Diagnosis.—Subacute bacterial endocarditis, infarction of spleen, 
infarction of kidney, old pleuritis. 

Microscopic Examination.—Heart: Few endothelial leucocytes around large ves- 
sels and a few lymphocytes under epicardium. Liver: Well marked congestion 
with narrowing of cords of liver cells and absence of liver cells in some areas 
around the central vein. Many endothelial leucocytes and lymphocytes in sinusoids. 
Spleen: Area of infarction necrosis with polymorphonuclear and _ endothelial 
leucocytes, plasma cells and fibrin with hemorrhage. Thrombus in vessel with 
polymorphonuclear reaction and congestion. Focal collections of plasma cells in 
pulp. Kidney: Lymphocytic infiltration in interstitial tissue. Fair number of 
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selerosed glomeruli. Some thickening of glomerular capsules. Few adhesions be- 
tween tuft and capsule. Some red cells in tubules. Skin: Shallow ulceration 
covered with thin layer of epidermis and filled with polymorphonuclear and endo- 
thelial leucocytes with fibrin. Little or no attempt at repair. Skin lesions con- 
sistent with embolic phenomena. 


Case 2.—(Hospital No. 513676) H. W., a white man, aged 41 years, American 
and married, employed as a chauffeur, was admitted to the First Medical Service 
of the Boston City Hospital, February 11, 1926. His chief complaints were 
weakness, dyspnea, and epistaxis. 


Family and Past Histories——Mother died of ‘‘dropsy’’ at 58 years of age. 
Father died of ‘‘old age’’ at 75 years of age. Except for gonorrhea twenty 
years ago, the past history is essentially negative. There had been no rheumatic 
fever, arthritis, chorea, or sore throats. 


Present Illness.—He had been a strong, active man up to three years ago. At 
this time he began to have attacks of severe pain above and below both knees. 
There was considerable tenderness but no swelling. These attacks recurred up 
to six months ago and then disappeared. 


For one year he has had occasional attacks of epistaxis, and shortness of breath 
which have become progressively worse. 

Six months ago, he went to the Out-patient Department of this hospital 
complaining of weakness, anorexia, night sweats, sharp shooting pain in the 
right leg and right flank. Physical examination showed sluggishly reacting pupils, 
cardiac enlargement, systolic and diastolic aortie murmurs, and a Corrigan pulse. 
The blood Wassermann was positive. 


In the past six months, he has had polyuria, nocturia 4-6 times, anorexia, gas- 
eous eructions, and anal tenesmus. Occasional attacks of cough with blood- 
streaked sputum have occurred in the past month. Two weeks before admission, 
his feet became sprinkled with dark blue spots, and a few days later his face 
became slightly edematous. 

Physical Examination—A well-developed, well-nourished man of 41 years, with 
slight dyspnea. There is pallor and slight edema of face. 

Pupils are equal, regular, and react to light and distance. In the right lower 
conjunctiva is a small hemorrhagic area 2 mm. in diameter. A few similar areas 
are seen on the buccal mucous membranes. Nose, throat, and teeth are negative. 
There is a moderate pulsation of the cervical vessels. 

The chest is symmetrical, with normal resonance and vesicular breathing through- 
out. There are a moderate number of coarse crepitant rales at both bases. The 
heart impulse is barely palpable. No thrills are felt. There is moderate enlarge- 
ment to the left. At the apex is a long, somewhat rough murmur which cor- 
responds with the carotid pulsations. No heart sounds are heard. At the base 
and along the left border of the sternum are blowing systolic and diastolic mur- 
murs. A2 is absent. P2 is accentuated. The rythm is regular, the rate 84. 

The abdomen is soft. There is no tenderness. The liver is palpable 6 em. below 
the costal margin in the mid-clavicular line. The edge is soft and smooth. The 
spleen is felt 7 em. below the costal margin. There is slight shifting dullness, 
but no fluid wave. 

Over both legs and lower thighs are small round hemorrhagic areas 2-8 em. in 
diameter, which do not fade on pressure. Knee and ankle reflexes are normal. 
Edema is absent. 


Temperature 101° F. Pulse 100. Respiration 25. B. P. 145/80 mm. 
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Laboratory Data on Admission.—Feb. 11, 1926. 

Blood: Red blood cells, 3,400,000; white blood cells, 6,000; hemoglobin, 75 per 
cent; differential count normal; blood smear normal with platelets abundant; 
bleeding and coagulation times normal. Blood urea nitrogen—27.0 mg. Renal fune- 
tion (phthalein)—25 per cent in two hours. Urine: Large trace of albumin; 
specific gravity 1.010; sediment—occasional casts, few white blood cells, rare red 
blood cells. Stool examination negative. Sputum negative for T.B., positive for 
macroscopic blood. 

The disease, as in Case 1, ran a fatal course, ending in death March 30, 1926, 
forty-six days after admission. During the first few days, new petechiae appeared 
in the conjunctivae, and the old spots on the legs faded. 

The unusual feature was the development, on the fifth day, of papular, 
pustular, and vesicular lesions 2 to 6 mm. in diameter over the occipital region 
of the scalp, face, left arm, and elbow. These lesions were of the same character 
as those described in Case 1, herpetiform, and rapidly progressing to rupture and 
crusting. With their appearance the patient became very ill, and the temperature 
high and septic. This eruption slowly cleared, and was practically gone by the 
fifteenth day. From now on vesicles, hemorrhagic in character, began to appear 
over the face, arms and neck, and at the same time, punctate petechiae were 
noted daily in the conjunctivae. 

On the thirty-third day, a new crop of vesicles appeared, and rapidly reached 
the size of bullae 12 to 15 mm. in diameter. The eruption at this time covered the 
face, the occipital portion of the scalp, both shoulders, neck, extensor surfaces of 
the arms and the dorsum of the hands. Lesions appeared in crops about every 
three days. Forty-eight hours before death, the patient, his face covered with 
vesicles, became stuporous and rapidly unconscious. Hyperpnea without orthopnea 
became more and more intense, and death occurred on the forty-sixth day from 
a failing heart. 

Six blood eultures were negative. One culture of bleb contents was negative. 
Daily urines showed a large trace of albumin, few red blood cells and white blood 
cells, and occasional hyaline and granular easts. The blood Wassermann was 
positive on three occasions. 

Necropsy.—Eight hours postmortem, limited to a rectal incision. The heart 
is enlarged, weight 500 gm. The myocardium is firm, reddish brown, and the 
coronaries sclerosed. The endocardium of the right heart is normal. The mitral 
valve shows small, reddish brown, warty vegetations on one leaf. There are 
three similar vegetations on the cusps of the aortic valve. The liver weighs 2000 
gm. The surface is red-brown and smooth. On section, the normal lobulation 
is made out. The spleen is enormously enlarged, weight 810 gm. On section, 
there are deep red, normal markings. There are no infarctions, and the pulp is 
moderately firm. The kidneys are of equal size, weighing together 400 gm. At the 
lower pole of the left kidney is a white infarct. They are otherwise negative on 
gross examination. 


Anatomical diagnosis.—Subaeute bacterial endocarditis, infarction left kidney. 


Although the Kahn and Wassermann tests were positive in both 
eases reported, no evidence of syphilis was found on clinical or post- 
mortem examination. The positive serology should be considered as 
an incidental and secondary phenomenon of a disturbed colloid or 


lipoid balance in the serum. ' 


DAVIS AND AYMAN: SUBACUTE BACTERIAL ENDOCARDITIS 681 


CONCLUSIONS 

As far as we know, these unusual skin lesions in subacute bacterial 
endocarditis have not been recorded in the literature. In both cases 
the original lesions were vesicles over the face, and later bullous 
lesions appeared over the extensor surfaces of the upper extremities. 
Death followed a few days after the eruption of bullae. Neither pa- 
tient gave a history of rheumatic fever, and at postmortem no evidence 
of old mitral stenosis was noted. The typical vegetations of subacute 
bacterial endocarditis were found on mitral and aortie valves in both 
eases. Streptococcus viridans was isolated from the vegetations of one 
case. 

We wish to express our thanks to Drs. R. C. Larrabe, F. W. Palfrey, and H. W. 


Dana for their kind cooperation and permission to publish these cases. We are also 
indebted to Drs. F. B. Mallory and N. P. Hudson for their careful postmortem studies. 
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A CASE OF CARDIAC ANEURYSM PROBABLY OF TRAUMATIC 
ORIGIN 


Henry Joacuim, M.D., Aanp Auexis T. Mays, M.D. 
Brookuyn, N. Y. 


A P., 25 years old, married, social service worker, was admitted to the Long 
Island College Hospital, September 27, 1926, complaining of weakness, sleepless- 
ness, dizziness and palpitation. His family history was negative. During child- 
hood he had measles and scarlet fever but no other illnesses. At the age of 
twelve years he was run over by a wagon and suffered a fracture of six ribs on his 
left side. Following this injury he began to complain of occasional attacks of 
vomiting and palpitation which would last a few hours. Except for these attacks 
he continued in fairly good health until about two years ago. 

Late in November, 1925, the patient suddenly became dizzy and weak. He con- 
tinued his work that day but consulted a physician who found his cardiac rate to 
be 200 and advised him to enter the Beth Moses Hospital for study. He was 
admitted on December 11, 1925. Physical examination on that date disclosed a 
cardiae rate of 160, with irregular radial rate and a pulse deficit at times of 100. 
His apex rate on several occasions was counted at 200. His blood pressure varied 
from 80/60 to 100/70 mm. There was dullness over both bases with fine moist 
rales. His lips were cyanotic. There was slight liver enlargement. On December 
19 after massive doses of digitalis and quinidin, his cardiac and radial rates were 
counted at 90. He left the hospital on December 22, 1925, with a diagnosis of 
paroxysmal tachycardia. 

After his discharge from the hospital the patient felt well except for occasional 
attacks of palpitation which lasted from ten minutes to a half hour. On August 
13, 1926, he began to feel dizzy and weak, and vomited. He reentered the Beth 
Moses Hospital on August 15 where his rapid cardiae rate, vomiting, salivation and 
pulse deficit continued in spite of massive doses of digitalis, quinidin, and quinine 
dihydrochloride administered intravenously. Vagal and ocular pressure did not 
influence his cardiac rate. On September 27, 1926, he was transferred to the Long 
Island College Hospital for electrocardiographie studies. 

His examination on that date revealed slight puffiness of the face, cyanosis, dis- 
tended jugulars, impaired resonance at the right base with fine moist rales at both 
bases. There was a diffuse cardiac pulsation over his entire precordium with a sug- 
gestion of a thrill in the 4th and 5th intercostal spaces. His aorta measured 
5.5 em. in width, the right border of the heart was 2.5 em., and the left 10.5 em. 
from the midsternal line. 

Embryocardia was present with an apical rate of 170 and an irregular radial 
rate of 98. Vomiting persisted, and on October 4 his cardiae rhythm was distinctly 
irregular. On October 7 his hepatic edge was palpable two finger breadths below 
the costal margin in the midclavicular line. There was distinct dullness at the right 
base with diminished breath sounds. From October 1 to 6 the patient received 
a total of 22 ¢.. of digifolin intravenously without any influence on the heart. 
A diagnosis of auricular flutter was made; and in the absence of evidence of toxic, 
inflammatory or valvular lesions, and with the failure io respond to therapy, a 
diagnosis of tumor or cyst of the heart or adherent inflammatory glands was sug- 
gested. On October 11 the patient received 26 grains of quinidin sulphate, and on 


October 12 at 9:15 A.M. his apex rate was 135, at 9:25 A.M. 100, and at 10 A.M. 
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84. On October 13 distinct bigeminy and trigeminy were detected. At 7:30 on 
October 14 his rate again rose to 140 and above and persisted in spite of quinidin 
and digitan to remain about 190 until October 15 when it suddenly dropped to 
90. Patient complained of slight pain in the back of the right chest. Distinct 
tubular breathing and fine rales were detected in this area. On October 27 the 
patient died suddenly. 


Fig. 1—Interpreted as auricular flutter—A2: 1 block is present in all these leads. 
Auricular rate 320 beats per minute. The low amplitude of QRS groups in all these 
leads is significant of very poor physiological muscle tone and notching indicates 
ventricular muscle disease. (Taken September 30, 1926.) 


During the course of his illness various morphological, chemical and serological 
studies of the urine and blood were made and gave normal findings. Electro- 
cardiographic studies were made on September 30 and October 12. 

On October 12 when the patient’s rate was 84 the electrocardiographic tracings 
were interpreted as presenting a normal sinus rhythm. 


— 
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A teleoroentgenogram of the chest taken September 30, 1926, was reported as 
follows: teleoroentgenogram shows the heart is increased in size both to the 
left and to the right but especially to the left. The heart is somewhat transversely 
placed. The width of the arch of the aorta measures 6 em. in the second interspace. 
The heart measures 13 cm. to the left of the midline at the sixth rib and 5 em. to 
the right of the midline in the fifth interspace. The width of the thorax is 29.5 


Fig. 2.—Normal sinus rhythm at rate 84 beats per minute. Auriculo-ventricular 
conduction time 0.16, left ventricular predominance. P-waves abnormally notched. 
QRS complexes are abnormally wide and notched. T-waves are abnormal in all three 
leads. Wide QRS groups indicate delay in spread of conduction through Purkinje 
system. (Taken October 12, 1926.) 


em. Index 0.61. Both lungs show increase in the hilus and peribronchial markings. 
There is no fluid present. Diagnosis: cardiac enlargement, cardio-pneumo-fibrosis. 

Autopsy on the body, A. P., October 27, 1926, Medical Service, Permission to 
remove heart only. The specimen consists of the right and left ventricles without 
the auricles. 


; 
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Viewed from in front a bulge is seen in the anterior wall of the left ventricle. 
This bulge is circular in outline and projects above the surface about 1.5 em. Its 
wall is very hard and composed entirely of lime salts. Its lower border begins 
about 8 em. above the tip of the apex of the left ventricle, and the left border 
begins about 1.5 em. to the right of the interventricular septum. The diameter 


ix about 5 em. The circumflex branch of the left coronary is patent. A probe in 
the anterior descending branch stops at the upper portion of the bulge. The other 
coronary arteries are normal. The heart valves are all normal. 


Microscopical.—Sections taken from the anterior wall of the left ventricle show 
nothing abnormal. Sections from near the aneurysm show a marked interstitial 
myocarditis with atrophy of the muscle fibers. 
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COMMENT 


This case is reported because of its extreme rarity. The patient 
was 25 years old, had no history, signs, or serological evidences of 
syphilis, and no valvular lesion, coronary disease or diffuse myocardial 
changes. There was evidence of interstitial myocarditis near the site 
of the aneurysm. The aneurysm was not located at or near the apex. 
The only discoverable etiological factor was the injury to the chest 
at the age of twelve. 

Vaquez' concedes that distension of a myocardial fibrous patch of 
traumatic origin may be the starting point of a cardiac aneurysm, but 
states that convincing examples are almost wanting. He describes, 
however, one case seen by him in the service of Potain in which such 
an aneurysm in the region of the conus arteriosus was found at autopsy 
several months after the patient had received a violent blow in the 
region of the base of the heart by a carriage pole. 


1Vaquez: Diseases of the Heart, Philadelphia, 1924, W. B. Saunders Co., p. 331. 


Society Transactions 


AMERICAN HEART ASSOCIATION 


THIRD ANNUAL SCIENTIFIC SESSION 


The third annual scientific session of the American Heart Associa- 
tion was called to order at the Willard Hotel, Washington, D. C., at 
2:00 p.m. by the President, Dr. James B. Herrick, of Chicago, Ill. 

DR. HERRICK,—I have no introductory remarks to make except to say that 
T am glad to see so many present at the Third Annual Meeting of this Association. 
Those who are not members of the Association will be gladly received in the 
Association on presentation of their credentials. The dues are not very heavy. 


1. Dr. JutieN E. Bensamin, Cincinnati, Ohio, read a paper on The 
Cardiac Situation in Cincinnati. (For original article see p. 637.) 


bo 


. Dr. Eaton M. MacKay, Rockefeller Institute, New York City, The 
Pathology of Nephritis and Hypertension. (‘l'o be published later.) 


3. Dr. W. Ricuarp Outer, Boston, Mass., The Symptoms and Physical 
Signs of Hypertension. (For original article, see p. 609.) 


4. Dr. Norman Kerru, Mayo Clinic, Rochester, Minn., Classification of 
Hypertension and Clinical Differentiation of the Malignant Type. 


(For original article, see p. 597.) 


5. Dr. JAMES E. Pauuurn, Atlanta, Ga., The Complications of Hyper- 
tension. (For original article, see p. 613.) 


6. Dr. James P. O’Hare, Boston, Mass., The Treatment of Hyper- 
tension. (For original article, see p. 510, June issue.) 
(Pictures shown of the heart in action.) 


DISCUSSION 

DR. HENRY A. CHRISTIAN, Boston.—We have listened to a very interesting 
and a very comprehensive presentation of what we know today in regard to hyper- 
tension. It seems to me that perhaps hypertension is very much in the same stage 
of development that fever was soon after the thermometer was discovered. With the 
thermometer we secured a method of easily and accurately gaining data about the 
patient and then we plunged into a discussion of diseases that we grouped together 
and ealled fever. I wonder if we are not very much in the same stage today in 
regard to hypertension that we were in the early days of the use of the thermometer 
in connection with fever? We have used the fact that we can easily secure certain 
information about a patient and we hand around that variety of data and call it 
disease. Perhaps it is not a disease at all. I am inclined to think that the next 
step forward will be to cease speaking of hypertension as a disease but to think 
of it as something that we conceive about a variety of patients and which should 
be interpreted in a large variety of ways depending upon the cause and the measure- 
ments. And that is very different from an understanding of a disease. 
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After all we really know nothing about the disease which manifests itself by a 
rise in blood pressure so far as the eause is concerned, and comparatively little so 
far as the mechanism is concerned. What we have listened to this afternoon js 
a presentation of the observed faets which we have grouped around a measurement 
of the blood pressure. 

I think the use of the term hypertension and the very general emphasis applied 
by physicians to the blood pressure on the whole has had an unfortunate result on 
our patients. In the first place, it is always a bad thing when anything becomes 
very stylish. Things stylish are likely to go to extremes and we probably gain a 
lot of misinformation unintentionally, but we do it unintentionally because the mind 
of the lay individual is focused on the predominating thing rather than upon what 
is actually said. 

Perhaps I should myself go further and say that I am sure there is undoubtedly 
too much emphasis in our medical educational work among the lay people on the 
topic of blood pressure, and particularly on the topie of high blood pressure, and 
that perhaps if we educated ourselves to think more about the individual with high 
blood pressure and to talk less about actual blood pressure we would make more 
progress in a scientific sense and it would be better for our patients in a medical 
sense. 

We can reasonably and fairly ask ourselves, are there any symptoms or any 
physical signs of hypertension, and I think we must answer that largely by saying 
there are not. What Dr. Paullin has described under complications are after 
all what some one else describes under the symptoms and the physical signs 
of hypertension. They may vary in degree and may vary at the time of observa 
tion, but after all the symptoms and physical signs of hypertension are the 
results of various changes that are going on in the vascular system and the actual 
blood pressure is probably the least important of the group. 

Now when we come to the question of classification I think we should recognize 
that progress is made by making a classification provided that you do not give too 
much weight to your terms in the classification and attempt to subdivide too 
narrowly your patients into groups that fit in certain classifications because after all 
there are so many variations that your elassifications can only erudely group the 
sases. Then when we come to the individual terminology, are not malignant and 
benign rather unfortunate terms? If hypertension is a disease, it is not benign. If 
it is a disease that is benign, perhaps it should have been called severe. And 
then the unfortunate part, it seems to me, of using the term malignant is that the 
lay mind immediately jumps to the idea of malignant disease and its association 
with cancer. In these conditions that we subdivide I am not eriticizing that 
classification so much as I am any attempt to classify the diseases or the conditions 
under a name. We get into so much difficulty with the overload that my own 
feeling is that we understand the condition best when looking upon it as a disturb- 
ance in the vaseular system with varying results of that disturbance, depending 
upon what part of the vascular tree is most affected and recognizing that there is 
a great variation in the susceptibility of the individual to disturbance in the vascular 
tree, one individual apparently suffering more in the renal structures, another in 
the cardiac and another in the cerebral, and so on. Also there is a variation in 
the speed with which the disturbance progresses and consequently we have more 
or less benign and more or less malignant disturbances. The point I want to make 
is, do not let us feel that by making a classification we have learned anything. It 
is just a handy, simple, practical sort of way for an individual to group his patients 
and to focus on certain types, certain information that he has accumulated by 
observation of his own patients, or by reading the literature, but we do not know 
any more about the subject by making a classification than we do without the 


classification. I have a feeling that we really know less because we become so very 
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well satisfied with ourselves and we cease to doubt and to think about our own 
ignorance. 

In regard to eye disturbances there seems to be so much uncertainty as to just 
what is going on in these areas of change as seen ophthalmosecopically and 
recognized by the various types of white spots, that I think it is rather unfortunate 
to use the term exudate because many of those spots are degenerative in nature 
and the ophthalmologist gets a variety of causes for the changes, of which exudate 
is only a part. Personally I like to speak of them as white spots which only eall 
my attention to the feature that permits me to recognize them. 

IT have no eriticism to make of the general method of treatment that has been 
suggested by Dr. O’Hare, but in two features I would differ a little bit from his 
view; first, as regards iodides. It seems to me that there is a group of patients 
in which iodides produce some improvement, and more recently studies on the effects 
of iodides point to the fact that there is a definite change in the metabolism brought 
about by the use of iodides. I am not referring merely to their effect in thyroid 
disease but to changes in the excretion of various nitrogenous products that follow 
the use of iodides. That, combined with clinical experience, it seems to me justifies 
the use of iodides in these patients. 

Dr. O’Hare suggested the organic iodides as being more suitable than the in- 
organic. 

Another point: there is a certain danger in recommending catharsis to these 
patients if they happen to be very mild cases. I think one should be cautious in 
starting an individual on an excessive use of cathartics which he may have to keep 
up for ten to twenty years. I know Dr. O’Hare did not have in mind using it in 
that type of case but it might be inferred from what he said that any patient 
whose blood pressure read above normal should be given catharsis, and we know 
in other conditions one of the very difficult things to combat is to disabuse the 
patient ’s mind of the necessity of taking cathartics and we do succeed in improving 
their digestion and general health by restoring them to a simple dietary régime 
minus catharties. 

I would like to emphasize finally that as I have watched these cases it is the 
restriction of the diet rather than any particular or specific type of diet that counts. 
It is eating less rather than eating less of one thing and more of another that is 


important. 


DR. BISHOP, New York.—For a long time I have preached against hyper- 
catharsis in high blood pressure cases. I am glad that Dr. Christian spoke of that. 
For a long time I have recommended the use of castor oil. I have followed a large 
number of patients with hypertension for a good many years and many of them 
have said that eastor oil has prolonged their life and given them comfort. 


DR. FRANK BILLINGS, Cuicaco.—I have reached the age of discretion when 
I prefer to listen to others talk, but I have heard the papers and discussions this 
afternoon with a great deal of interest. I would not say that I have learned much 
but I have heard repeated what I have heard said before and what I have thought 
myself. I agree with Dr. Christian in thinking that we do not know very much 
about the causes of hypertension. Certainly we do not know anything about 
essential hypertension. That is a subject that warrants long study and research. 
I have watched three generations of one family, some members of which in each 
generation have suffered from hypertension. In the first generation the father 
lived to be eighty years old. I have seen him many times during the last ten years 
of his life, and with the hypertension was associated an albuminuria, and because 
I believed that the kidney condition was the cause of his hypertension he was treated 
for that. He had four children, two boys and two girls. All of them suffered from 
early essential hypertension. One man died at forty-eight of a vascular condition, 
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and one of the women died from the same cause. The other woman is alive today, 
is over seventy years old, and for forty years I have known her hypertension to 
run from 200 to 260. Her boy died of essential hypertension with nephritis at 
thirty-five. But his hypertension was manifested at twenty-five. Now what can we 
say about hypertension of that variety, an essential hypertension that is of un- 
doubted familial origin—something back of it we do not know about? 

As to treatment I agree with Dr. O’Hare, that we should look for causes and 
remove them. I think as one of the causes of vascular spasm bacterial toxins have 
an essential place. Local infections somewhere about the body may be the source 
of that bacterial toxin. I think that may have started a certain form of beginning 
hypertension. 

I was asked to examine a relative of my family by marriage, ten years ago and 
found she had a hypertension of 260 with a diastolic pressure of 160. She earried 
an immense load. She suffered from the so-called symptoms of hypertension. She 
had a local infection which, among other things, was cleared up. Within a year 
after that her tension was below 200 and has remained below that for some time. 
She is now seventy-two years of age and her hypertension the other day was 180. 
So clearing up infections is a means of treating, if not the actual cause, an auxiliary 
cause of hypertension. 

DR. MINOR, ASHEVILLE, N. C.—As one who has worked for years with tuber- 
culosis it seems to me that those investigating this question of hypertension should 
pay more attention to tuberculosis. In tuberculosis, with rare exceptions, where 
the kidneys are involved, hypertension does not exist and cardiae disease scarcely 
ever exists. Some of the men in this association may come in touch with tubereu- 
losis sanatoria and this is a question that might well be studied. Is it the 
tuberculin that circulates in their blood, or what is it that makes the tubercular 
practically immune from hypertension, unless the kidney becomes directly involved? 
I think that is a line that needs investigation. 

DR. EUGENE FISKE, New York.—Turning from a clinical consideration of 
this problem to a broader biologie view, in a series of 13,000 cases periodically 
examined, the hypertensive group showed only one outstanding characteristic and 
that was overweight, and correspondingly the overweight group showed a higher 
ratio of hypertension eases. 

It seems to me that Dr. Christian was absolutely correct in pointing out that 
this is something other than a disease. There may be a variety of factors behind 
this particular symptom, as in a ease of fever. The comparison he made was a 
very appropriate one. 

In the group referred to above the excessive use of tobacco was not an outstanding 
factor. The only one prominent feature was overweight. Of course, in the over- 
weight cases we may have an excess of glycosuria, a maladjustment therefore, which 
imposes the obligation upon us of studying the ways of living and, without causing 
undue apprehension, emphasize some point in the hygiene. A man is not easily 
scared about overweight or about mouth infection and if you proceed tu correct 
the local infection, at the same time saying very little about the blood pressure, 
the man may be benefited and not think of himself as a case of hypertension. 

DR. E. SMITH, Sr. Lovuis.—This symposium has been most interesting and 
most instructive. Indeed it has cleared the atmosphere considerably. We have been 
taught until very recently that practically all these cases of arterial hypertension 
had a nephritic basis and some of those who started this idea have gone so far as 
to say that even in cases where there was no evidence of nephritis at all, a definite 
nephritis was there anyhow. 

Another point that has been somewhat cleared up today is this: the idea that 
more blood should be driven through the kidneys. I am very glad to see that the 
trend of the papers today was not along that iine, but that they recommend 
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judicial and sane efforts at reduction of blood pressure. And why not when we 
consider the results from blood pressure itself, when we consider that thousands 
die of cardiac insufficiency, or renal insufficiency, or cerebral hemorrhage, or angina 
pectoris, or cardiac thrombosis for one thousand who die as a result of the high 
plood pressure? So I feel that the trend of the opinions expressed today has been 
quite important. 

I cannot lend very much sympathy to this idea about not scaring the patient 
with arterial hypertension. I don’t know why he should not know it as much 
as the diabetic should know that he has diabetic urine. By explaining the condition 
to the patient and getting his cooperation much can be done which could scarcely 
be done at all without such cooperation. I think there should not be so much 
fear about alarming the patient in regard to his hypertension. 

As to the management of these cases, if the heredity plays such an important 
part as it seems to, we should get the patient early. In the early stages there 
is no evidence of any renal lesion or any arterial complication. These conditions 
follow in the wake of it. The idea of prophylaxis is to get these cases early and 
try in that way to control the hypertension. 


DR. HAVEN EMERSON, New Yorxk.—TI should like to ask one of the authors in 
closing to give us the source of information which attributes to bacterial toxins the 
pressor effect which they say is an element in causing hypertension. We have had 
the circumstantial evidence that Dr, Billings has given and the others have implied 
that the bacterial toxins cause a rise in blood pressure. I am not thoroughly 
familiar with the action of bacterial toxins, but so far as I know, they are all in- 
clined to cause depressive rather than exciting action, and I wonder whether any 
one has ever isolated the toxins and tested them, free from foreign proteins, and 
found whether they actually do cause any rise in pressure, or whether this is another 
of the theories that we have created on circumstantial clinical evidence without 
supporting experimental data. 

Similarly in regard to Dr. Minor’s comment. Some fifteen years ago I carried 
out a series of experiments with the products of the tubercle bacillus and found 
always only the characteristic depressive action on the circulation of experimental 
animals. Our constant experience has been with toxins of other pathogenic 
bacteria, that when they are isolated as nearly pure as possible from foreign pro- 
teins which may form portions of the culture medium in which they are grown, 
one finds only a depressive effect. 

I wondered if there had been some recent information upon that that could 
support the statement that bacterial infections cause high blood pressure. 


DR. NORMAN M. KEITH, Rocuester, MINN. (closing).—In reply to Dr. Emer- 
son’s question I think it is of great interest that Dr. T. C. Janeway in his early 
studies on hypertension pointed out that an acute infection such as tonsillitis did 
produce a lowering of blood pressure in hypertension cases. We have seen several 
times a drop in systolic pressure of 50 to 100 mm. mereury following a severe 
tonsillar or throat infection. Whether this effect is the same as the effect of the 
tubercular germ as indicated by Dr. Minor, I do not know. This clinical fact has 
led us and others to use bacterial vaccines for the lowering of blood pressure in 
hypertension eases. Thus we do know that bacteria within the body can produce 
depressor substances. 

Pressor amines have been isolated from ergot and putrid meat by Barger and 
Dale. But as far as I know, no one has yet actually demonstrated the production 
of pressor substances as a result of bacterial action within the body. 


DR. JAMES P. O’HARE, Boston, Mass. (closing).—In the very recent work 
of Koessler it was shown that depressor substances can be obtained from a media 
in which bacteria have been grown, but that increased blood pressure directly fol- 
lows any one bacterial toxin has not yet been definitely proved. 


Department of Reviews and Abstracts 


Selected Abstracts 


Blumgart, Herrmann L. and Weiss, Soma: Sudies on the Velocity of 
Blood Flow: III. The Velocity of Blood Flow and Its Relation to 
Other Aspects of the Circulation in Patients with Rheumatic and 
Syphilitic Heart Disease. Jour. Clin. Invest., 1927, iv, 149. 


This paper presents a study of the circulation time in patients with 
cardiovascular disease and attempts to establish the relationship be- 
tween disturbances in the velocity of blood flow and the fundamental 
aspects of the circulation such as the cardiae rate and rhythm, arterial 
and venous blood pressures and the vital capacity of the lungs. 


The authors have divided their patients into the following groups: 


(A) Without Valvular Damage. (1) Six measurements of the arm 
to arm circulation time, of the venous pressure, and of the vital capacity 
were made on four patients and correlated with the clinical findings. 

(2) Three patients showed a normal or slightly increased velocity 
of blood flow which was associated with clinical evidences of exag- 
gerated cardiac activity following acute rheumatic fever. 

(3) Three measurements of the velocity of blood flow in a young 
adult who exhibited the symptoms and signs of severe myocardial 
damage due to rheumatic fever, showed a slightly prolonged velocity 
of blood flow. 

(B) With Valvular Disease and Regular Rhythm. (1) Eight meas 
urements of the circulation time and related aspects of the circulation 
were made on seven patients. 

(2) The circulation times were normal, or slightly, or greatly pro- 
longed according to the clinical conditions of the patients. 

(3) Patients who had never shown the signs or symptoms of cardiac 
decompensation had circulation times that were within the limits of 
normal. The vital capacities of these patients tended to be reduced; 
the venous pressures were normal. 

(4) Our observations indicate that the circulation times in patients 
with rheumatic heart disease reflect the dysfunction due to myocardial 
damage. 

(5) The site and extent of the valvular heart disease varied from 
patient to patient. There is no close relationship between the degree 
of valvular involvement and the degree of circulatory competence as 
reflected by the velocity of blood flow. 
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(C) With Valvular Disease and Fibrillation of the Auricles. (1) 
In five measurements of the velocity of blood flow on three patients the 
circulation times ranged from twenty-nine seconds to fifty-five seconds, 
and bore a definite relationship to the degree of circulatory compensation. 

The velocity of blood flow and related aspects of the circulation 
were studied in patients with syphilitic heart disease. 

1. Eleven measurements of the arm to arm circulation time, of the 
venous pressure, and of the vital capacity were made on seven pa- 
tients suffering from lesions of the aortie valve. 

2. In all patients in this group in whom the ecireulation time was 
prolonged beyond the extreme upper limit of normal, there was evi- 
dence of circulatory failure. The vital capacities were reduced; the 
venous pressures were normal or slightly elevated. The degree of 
prolongation of the circulation time corresponded to the degree of 
circulatory failure. 

3. When eardiae pain and dyspnea, but no signs of congestive fail- 
ure are present, normal velocity of blood flow may be present. This 
suggests that breathlessness and cardiae pain may, in patients with 
syphilitie aortitis, be due to a reflex mechanism, and that they are 
not necessarily due to congestion of the pulmonary bed. 


Blumgart, Herrmann L., and Weiss, Soma.: Studies on the Velocity 
of Blood Flow: IV. The Velocity of Blood Flow and Its Relation 
to Other Aspects of the Circulation in Patients with Arteriosclerosis 
and in Patients with Arterial Hypertension. Jour. Clin. Invest., 
1927, iv, 173. 


This study undertakes the correlation of the clinical manifestations 
of arteriosclerosis and of hypertension with possible disturbances in 
the velocity of blood flow, venous and arterial pressures and vital ‘ea- 
pacity of the lungs. In studying patients with arteriosclerosis and 
with evidence of myocardial degeneration, it seemed desirable to di- 
vide them into two groups. The first group includes patients with reg- 
ular ventricular rhythm. The second group presents observations on 
patients who showed total ventricular arrhythmia. 


CONCLUSIONS 


1. Whereas the arm to arm circulation time, in normal, resting, 
male individuals, ranged from eleven to twenty-four seconds, it varied 
between eleven and seventy-three in male patients with compensated 
and uncompensated cardiovascular disease. 

2. The average arm to arm circulation time in fifty-three normal 
male individuals was eighteen seconds, whereas the average in eighty- 
six determinations in patients with cardiovascular disease was thirty- 
three seconds. 
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3. The average arm to arm circulation time in those patients who 
showed no symptoms or signs of circulatory decompensation at the 
time of test averaged twenty-four seconds, whereas patients exhibiting 
symptoms or signs of cardiae failure showed an average arm to arm 
circulation time of thirty-eight seconds. 

4. The fact that the average circulation time in normal persons was 
eighteen seconds, and in patients with compensated cardiovascular 
disease, was twenty-four seconds, indicates that a retardation in the 
velocity of blood flow occurs in general before symptoms or signs be- 
come manifest. 

5. In general, the degree of cardiac decompensation at the time of 
the test was closely related to the degree of retardation of the veloe- 
ity of blood flow. 

6. Prolonged circulation times always occurred in the presence of a 
failing circulation, except in one group of patients with arterial hyper- 
tension in whom a prolongation of the velocity of blood flow was 
observed, and who had never shown evidence of circulatory embarrass- 
ment. 

7. Patients with auricular fibrillation showed a disproportionate pro- 
longation of the blood flow compared with patients with a similar 
degree of circulatory decompensation but with a regular rhythm. 

8. At the onset of circulatory failure, the retardation in the arm to 
arm velocity of blood flow appeared earlier than the increase in the 
venous pressure, and somewhat later than the reduction in the vital 
eapacity. In patients with improving circulatory function the venous 
pressure first returned to normal. This was followed by a return of 
the velocity of blood flow to within the limits of normal, and some- 
what later the vital capacity became normal. 

9. When the velocity of blood flow was measured several times in 
the same patient, it was found that the retardation of the velocity of 
flow preceded clinical evidence of increasing cardiac failure ; and, con- 
versely, an increase in the velocity occurred before clinical evidence 
of improvement appeared. 


Blumgart, Herrmann L., and Weiss, Soma: Studies on the Velocity 
of Blood Flow: V. The Physiological and the Pathological Signifi- 
cance of the Velocity of Blood Flow. Jour. Clin. Invest., 1927, iv, 199. 


Evidence is presented that the arm to arm circulation time in normal 
resting individuals is the result of the mean velocity of blood flow. 
The authors’ clinical measurements and supplemental evidence of others 
indieate that the path traversed by the radium C is uniform from 
patient to patient. 

Excluding all possible local causes, the authors have found that the 
rise in venous pressure is preceded by a definite period when the vital 
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capacity is reduced and the velocity of the blood flow is lessened. A 
study of the anatomical and physiological characteristics of the veins 
affords an explanation of this finding. 

The authors offer several explanations for the lowered vital capacity 
in eases showing circulatory failure. 


Meakins, Jonathan, and Long, C. N. H.: Oxygen Consumption, Oxy- 
gen Debt and Lactic Acid in Circulatory Failure. Jour. Clin. 
Invest., 1927, iv, 273. 


The following investigation was undertaken to ascertain some of 
the chemical changes in the functioning tissues which might develop 
from circulatory failure, especially those which concern oxygen and 
lactic acid. Cases in all degrees of circulatory failure were investi- 
gated, though only those with a comparatively moderate degree were 
found to be eapable of carrying out the exercise experiment. Quan- 
titative results obtained clearly indicated, however, the progressive 
character of the process. Only cases with an uncomplicated rheumatic 
lesion were used, as it was considered essential that, as far as possible, 
cases in which there were lesions in other organs should be excluded 
in order not to complicate the observations. 

The response of an individual with circulatory failure is the same 
as that of a normal individual except in the following details: 

(a) There is a lag in the rise of oxygen intake to the level required 
for exercise. (b) The maximum oxygen intake is set at a lower level 
than in the normal person for the same exercise. (c) The recovery 
period from exercise is more prolonged. (d) The rise in lactie acid 
level of the blood is greater on a given exercise than in normal indi- 
viduals. 

It was noted that the more severe the symptoms of failing circula- 
tion, the higher the lactie acid percentage. With improvement in the 
condition of the circulation, the lactic acid content of the blood ap- 
peared to return to normal level. The increase in severity of the symp- 
toms of a patient in this series on each occasion was more gradual than 
the rapid change in the concentration of lactic acid would indicate, while 
the remissions were equally gradual and always followed treatment 
directed to relieve some cause of circulatory embarrassment. The 
almost explosive character of the lactic acid fluctuations seems to 
indicate that points were reached in the degree of circulatory failure 
where the margin of safety had practically disappeared. It is sug- 
gested that the ultimate cause in circulatory failure may be due to 
lactic acid accumulation in the myocardium. This accumulation leads 
to decreased power of concentration which in the case of the myo- 
eardium produces a decreased blood supply, which, in turn, leads to 
further lactic acid accumulation. 
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Whitehead, Richard W., and Elliott, David C.; Electrocardiographic 
Studies of the Action of Alpha Lobelin and Epinephrin on the 
Mammalian Heart. Jour. Pharmacol. and Exper. Therap., 1927, 
xxxi, 145. | 


The present work was begun in an attempt to determine the effect 
which alpha lobelin and epinephrin might have on the heart when 
given successively ; and to gain some further information regarding 
the action of alpha lobelin on the heart of mammals. Dogs were 
anesthetized by barbital and electrocardiographie records made dur- 
ing the action of the drug. The authors noticed that the rate and 
amplitude of respirations were increased in the normal animal after 
the injection of alpha lobelin. However, after respiration had stopped 
completely, from one cause or another, the drug did not restore the 
normal rate or even stimulate minute attempts at respiration. No 
change in the respiration was caused after section of the vagi. How- 
ever, after atropin, the same stimulation was noted as seen in the 
normal animal. The action on respiration would then seem to be 
definitely related to stimulation of the afferent vagus fibers. 

The changes in the pulse rate varied according to the dosage of 
alpha lobelin administered. Small doses caused a definite slowing, 
while larger ones caused an increased rate. They also noticed evi- 
dence of increased auricular activity. One other more constant re- 
sult was the production of extrasystoles. These were frequent after 
a definite auricular change had been first effected. 

Electrocardiae changes were evident for a period of forty-five min- 
utes after intravenous injection of alpha lobelin. 

No detrimental effects were observed following the combined or 
successive administration of alpha lobelin and epinephrin. The admin- 
istration of alpha lobelin after epinephrin resulted in a predominance 
of the alpha lobelin effect. The authors conclude that the action on 
the heart does not seem to be on the nerve terminations, but rather 
a direct action upon the heart muscle. Auricular musculature seems 
to be more responsive than that of the ventricles. 


Compere, Edward Lyon: The Influence of Edema on the Capacity of 
Blood Plasma to Modify Fluid Imbibition by Muscle. Jour. Clin. 
Invest., 1927, iv, 253. 


Experiments in which the rate of imbibition by frog muscles im- 
mersed in the plasma of edematous and nonedematous patients and in 
various other fluids was studied and earried out with the following 
results : 


An initial loss of weight occurred in all frog muscles placed in 
blood plasma at 10° C. regardless of whether that plasma was taken 
from a subject with edema or with no edema. This initial dehydra- 
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tion was, in some instances, greater in muscles placed in plasma from 
an edematous subject than in those placed in plasma of a subject with- 
out edema, although in some instances muscles placed in plasma of 
edematous subjects increased in weight more rapidly than did muscles 
in normal plasma. This was not a constant finding, since at times a 
musele in normal plasma increased in weight more rapidly than did a 
second muscle of the same frog, or a muscle of a different frog in the 
plasma of a patient who had a very marked edema. 

In hypotonic salt solution frogs’ muscles showed marked imbibition 
without initial dehydration, while in hypertonic solutions there was 
an initial dehydration with subsequent slight or moderate imbibition. 

Frogs’ muscles immersed in the fluid of pleural effusion, such as 
resulted from anemia, or fluid from the abdominal cavity of a patient 
with cirrhosis of the liver with portal obstruction, lost from 1 to 6 per 
cent of their weight during the first one to two hours and very 
slowly regained their original weight in forty-five to sixty-five hours. 

The results of these experiments do not support the theory that 
edema depends upon changes in the blood of such a nature that they 
inerease the imbibition of fluid by the tissues bathed by this blood. 


Martin, Louis E.: A Clinical Standardization of Digitalis. Jour. 
Pharmacol. and Exper. Therap., 1927, xxxi, 229. 


It was possible, in a series of nineteen cases of myocardial insuffi- 
ciency selected from a group of heart patients admitted to the hos- 
pital and treated with three preparations of dried powdered digitalis 
leaves, to determine the relative potency of each by clinical methods. 
These relative potencies compared favorably with results obtained 
by biological methods. 

The factors of age, race, sex, cardiac mechanism, etiology and de- 
gree of myocardial insufficiency undoubtedly have an important bear- 
ing on the individual variation in the response of patients to the same 
drug, assuming the same degree of accuracy in determining the end- 
point of the therapeutic effect for age. 


Willius, Frederick A., and Giffin, Herbert Z.: The Anginal Syndrome 
in Pernicious Anemia. Am. Jour. Med. Se., 1927, elxxiv, 30. 


Of 1560 patients with pernicious anemia observed since 1920, 43 (2.7 
per cent) gave a history of angina. The average age of the patients was 
53.5 years and 56 per cent of the patients were between fifty and 
sixty years of age. There were almost twice as many males as females. 
The anginal syndrome differed subjectively in no essential way from 
that of angina pectoris. Radiation of the pain was less frequent and 
agony was continuous in the severest cases of angina. The anginal 
syndrome occurred chiefly in cases of long duration. Objective exam- 
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ination of the heart showed no significant changes save those second- 
ary toanemia. The degree of anemia did not bear a direct relationship 
to the occurrence of angina. Electrocardiographic examinations 
showed no significant abnormalities. In one necropsy only fatty myo- 
cardial changes were found. There was no aortic or coronary sclero- 
sis. In 15 neecropsies of other patients with pernicious anemia, the 
average age was fifty-three and only 3 showed aortic and coronary 
sclerosis. The anginal syndrome in pernicious anemia is due persum- 
ably to anoxemia of the myocardium and not to coronary or aortic 
sclerosis. 


d’Irsay, Stephen: On the Meaning of Extrasystoles. Am. Jour. Med. 
Se., 1927, elxxiv, 96. 


The author points out. that there is a difference between the various 
forms of extrasystoles from a clinical point of view and that they 
cannot be equivalent. He points out that a distinction between uni- 
foeal and multifocal ventricular extrasystoles may be a discriminating 
principle. His assumption is that unifocal extrasystoles are due mainly 
to disturbances of innervation, while multifocal extrasystoles develop 
on the basis of some organic change which multiplies myocardial irri- 
tability. Thus, the two groups may be separated according to their 
prognosis and therapeutie indications. He has surveyed 100 eases, 
encountered at random in an ordinary hospital service. In this par- 
ticular series there is a larger percentage of disease involving organic 
myocardial changes represented in the group of multifocal extrasys- 
toles, and also that diseases not involving such organie changes 
do not appear among the group of multifocal premature beats. It is 
also to be seen that the majority of extrasystoles observed in rheu- 
matie pancarditis are multifocal. ¢ 

The higher mortality occurred among cases showing multifocal ven- 
tricular extrasystoles. 

It is interesting to note that there was not a single case of multifocal 
extrasystoles in this series which was not associated with other marked 
deviations from the physiological electrocardiogram. On the other 
hand, while many of the unifocal extrasystoles also were accompanied 
by auricular fibrillation, heart block, deviations of the electrical axis 
in a marked degree and some minor changes, a large number were 
free from such associations. 


Hurxthal, Lewis M.: Clinical Observations on Subacute Bacterial 
Endocarditis. Boston Med. and Surg. Jour., 1927, excii, 41. 


The study of 65 consecutive case histories in the Massachusetts 
General Hospital was undertaken with the hope that additional points 
in diagnosis might be disclosed which would serve to differentiate this 
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disease from those with which it is often confused. There were 20 

eases either observed or studied by the author. 

Signs or symptoms referable to the respiratory tract occurred in 
over 75 per cent of the cases studied. In some instances they can be 
explained by infarction of the spleen with or without perisplenitis. 
In others, passive congestion from mitral stenosis or weakened myo- 
eardium could have been the cause, while in a few cases pulmonary 
infarction or embolism was found. 

The heart usually shows some clinical evidence of organic or con- 
genital valvular disease. Although positive heart findings are sug- 
gestive, the appearance of evidence of valvular disease could not rule 
out the possibility of endocarditis being present. The records indi- 
cate that acute pericarditis is usually the result of either an infarction 
of the heart, a nearby rheumatic lesion, or in association with a ter- 
minal nephritis. Normal rhythm of the heart was always present and 
only occasionally abnormalities were right axis deviation, low T-waves 
and lengthening of the PR interval. 

Abdominal pain occurred in 17 per cent of the cases and was located 
in the upper quadrants. The possibility of an erroneous diagnosis is 
elear, especially when the pain is often accompanied by fever, tender- 
ness, muscle spasm and leucocytosis. 

One of the most interesting phases of this disease is the complexity 
of the neurological pictures they may present. The insidious onset of 
the disease explains why cerebral manifestations may be the first 
thing to be noticed by the patient, and consequently mask the real 
trouble. 

Acute arthritis, or painful joints occurred in 30 per cent of the 
cases. Whatever the etiological relationship of this disease is to 
acute rheumatic fever, there is one striking difference and that is the 
response to intensive salicylate therapy. Failure to bring about re- 
lief of symptoms with salicylate in acute arthritis associated with a 
rheumatic heart should lead one to suspect bacterial endocarditis. 

To distinguish between clubbing of the fingers in the early stages 
and naturally bulbous finger tips, the author has found particularly 
helpful the presence of a rim of fine, new, pinkish skin around the 
margin of the nail. This, when associated with tenderness of the 
finger tips and other evidence of the disease is very suggestive. 

The clinical diagnosis of this disease rests essentially on embolic 
manifestations in the various paths of the body. 

Morrison, Hyman: A Study of the Incidence of Subacute Bacterial 
Endocarditis at the Massachusetts General Hospital. Boston, Med. 
and Surg. Jour., 1927, exevii, 46. 

There were 145 cases of subacute bacterial endocarditis at the 

Massachusetts General Hospital from 1904 to 1926, inclusive. 
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The incidence of this disease at the hospital has been from one or 
two to six or eight cases per year, except for the high peaks in 1993 
and 1925 when there were 16 and 14 eases, respectively. 

In the large majority of the cases the valves of left side of the 
heart were involved. In 7 cases there was evidence of congenital 
heart disease. <Arterioselerosis and lues were factors in but few of 
the cases. Acute pericarditis was not met with at all, and cardiac 
arrhythmia (auricular fibrillation) was met in but one instance. 

In 84 eases the blood culture examinations were positive; in 42 
cases there was no growth. 

The clinical picture of the disease is one of sepsis, protracted by 
the low virulence of the streptococcus and modified by varied embolie 
processes. The absence of suppuration was striking. 

Ninety cases died at the hospital; the rest left in a critical condition. 

Forty-two cases came to necropsy ; in 35 of these there was evidence 
of old rheumatic infection. 

All therapeutic effort has thus far been futile. The only preventive 
measure lies along the line of prevention of rheumatie fever. 


Mackenzie, George M.: Coarctation of the Aorta with Staphylococ- 

cus Albus Endocarditis. Am. Jour, Med. Se., 1927, elxxiv, 87. 

A boy, aged five years, with a past history of geod health and ap- 
parently normal capacity for physical activity, suddenly became ill 
with headache, fever and restless irritability. During the fourteen 
days between the onset of his illness and his death there was a high 
continuous type of temperature. 

The clinical data to be emphasized were: (1) four types of skin 
lesion: (a) A diffuse searlatiniform eruption, appearing two days 
after the onset and persisting for two days; (b) hemorrhagic spots 
first n>oted on the fifth day of his illness; these continued to appear 
during the nine days he was under observation and they varied from 
2 to 10 mm. in diameter and were most numerous on the feet, legs 
and buttocks; (ce) a few hemorrhagic spots with small pustular cen- 
ters; (d) slightly elevated dusky erythematous spots fading on pres- 
sure and measuring 0.5 to 1 mm. in diameter. (2) The presence in 
the blood on each of six cultures of a nonhemolytic staphylococcus 
albus. (3) The absence of any detectable portal of entry or primary 
focus. (4) A heart of normal size without the physical signs of any 
of the common valvular lesions. (5) A loud blowing systolic murmur 
heard not only over the preecordium but over the entire chest front 
aad back; although loud and lasting throughout most of the systole, 
this murmur did not obliterate the first heart sound; following a 
transfusion it temporarily disappeared. (6) Almost imperceptible 
pulse in dorsalis pedis arteries. (7) No collateral arterial circulation. 
(8) Enlargement of the liver and spleen. 
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Autopsy showed: Coarctation of aorta; acute bacterial endocar- 
ditis, Staphylococcus albus, aortic valve; acute endarteritis of aorta; 
abscesses of heart, intestine, spleen, pancreas and left foot; infarets of 
kidney and spleen; mycotie aneurysm of iliac artery; subcutaneous 
conjunctival, subpericardial, subpleural, submucous petechiae ; hydro- 
thorax ; edema of lungs; congenital malformation of lung (anomalous 
fissuration). 

Staphylococcus albus is rare as a cause of bacterial endocarditis 
and sepsis. It may, at times, cause a highly malignant infection with 
the same clinical phenomena and fulminating course so often seen in 
the staphylococcus aureus cases. The different types of skin lesions 
observed in this ease deserve special emphasis. 

The author points out the special susceptibility of congenitally mal- 
formed hearts to acute and subacute endocarditis. 


Scott, John W., and Harvey, John: Myocardial Damage in Coronary 

Occlusion. South. Med. Jour., 1927, xx, 510. 

The authors discuss the symptoms and signs referable to myocardial 
failure in coronary occlusion. They lay special emphasis upon the 
instances in which at least partial recovery has occurred and particu- 
larly in which the initial symptoms have been mild; first, because in 
these patients there are commonly no symptoms except those of myo- 
cardial failure; second, they point out that the appreciation of the 
significance of sudden lowering of ecardiae reserve and of electrocar- 
diographie findings indicative of myocardial disease will result in the 
recognition of coronary occlusion as the underlying process in a large 
number of these patients. 


Hamman, Louis: Importance of Embolic Phenomena in the Diagnosis 

of Coronary Occlusion. South. Med. Jour., 1927, xx, 506. 

In discussing symptoms and physical signs associated with coro- 
nary occlusion, the author points out the importance of recognizing 
embolic phenomena elsewhere in the body. This sign is one which has 
received scant attention in the past. The early appearance of these 
embolie accidents will often add the final evidence to complete the 
diagnosis of coronary occlusion. He describes the symptoms occurring 
in four patients with coronary occlusion. 


Elliott, J. E.: A Case of Coronary Thrombosis with Pericarditis and 
Heart Block as an Early Complication in Influenzal (?) Pneumonia. 
Canad. Med. Assn. Jour., 1927, xvii, 820. 

In a patient aged forty-six years, suffering from an infection resem- 
bling influenza, with small patches of consolidation in the lungs, there 
developed suddenly severe substernal pain and symptoms suggesting 
coronary thrombosis. Later, convulsions with sudden extreme slow- 
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ing of the heart rate, probably due to heart block, occurred. During 
the attacks consciousness was lost. The patient recovered and is still] 
alive after three years. 


Harcourt, George, Moorhead, A. S., and Gwyn, N. B.: Infective Cor- 
onary Thrombosis. Canad. Med. Assn. Jour., 1927, xvii, 790. 


The case reported showed multiple vein involvement in.a thrombotie 
process which included the splenic vein and thrombosis of both fem- 
oral veins, two attacks of pulmonary embolism, prolonged bacteremia 
and signs indicating acute coronary thrombosis. 

The patient recovered from this infective process, but died two 
years after the onset of her illness with all the symptoms of heart 


failure. 


Nicholls, Albert G.: Secondary Carcinoma Implanted on the Endo- 
cardium of the Right Ventricle. Canad. Med. Assn., Jour., 1927, 
xvii, 801. 

The author reports a case of primary earcinoma in the colon with 
secondary growth in the heart. At autopsy, on opening the right side 
of the heart, the upper third of the ventricle was occupied by a firm, 
nodular growth, loosely attached to the surface of the endocardium, 
resembling a polypus. This mass did not infiltrate the musculature of 
the heart in the slightest degree. The author reports two cases of sec- 
ondary carcinoma developed upon the endocardium; these specimens 
have not been reported previously and are found in the McGill Med- 
ical Museum. 


Cheney, Garnett: Ayerza’s Disease. With a Report of Two Cases. 

Am. Jour. Med. Se., 1927, elxxiv, 34. 

A brief review of the clinical laboratory and pathological features of 
the syndrome known as Ayerza’s disease is presented,.and it is sug- 
gested that this term be restricted to those cases of pulmonary artery 
sclerosis and resulting right heart hypertrophy which are due to 
syphilis. 

It has been pointed out that the clinical picture of the black cardiac 
ean develop in a variety of conditions, and there may be sufficient evi- 
dence to justify the clinical diagnosis of Ayerza’s disease, but one 
must await a final word from the pathologist. 

Two case reports are presented. In the first the diagnosis is def- 
inite and the pathological record complete. The second is not definite, 
but presents the evidence on which a presumptive clinical diagnosis 
may be made. 

A survey of the literature includes all known cases and emphasizes 


the rarity of the malady. 
A practically complete bibliography of Ayerza’s disease is appended. 
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Langley, George J.: The Nature and Treatment of Auricular Fibril- 
lation. Brit. Med. Jour., June 11, 1927, p. 1043. 


The author in this lecture discusses the nature, symptoms, and signs 
of this common eardiae disturbance. He discusses the treatment under 
two heads: (1) Control of the high ventricular speed with consequent 
general improvement of the circulation, and (2) the reestablishment of 
a normal cardiac rhythm. His conclusion is that the most satisfactory 
improvement to be attained in this condition must come from the use 
of digitalis. 


Shaw, R. Cunliffe: The Causation of Angina Pectoris. Brit. Med. 
Jour., June 11, 1927, p. 1046. 


The author concludes that angina pectoris is probably due to a 
nervous lesion located in the region of the lower cervical and upper 
dorsal cord and associated ganglia or their connections exciting sec- 
ondary pathological changes in the cardioaortie lesion, and lastly that 
surgical intervention in suitable cases is justifiable from the theoret- 
ical standpoint. 


Skinner, E. F.: The Cardiothoracic Index. Brit. Med. Jour., June 11, 
1927, p. 1053. 


The author offers a clinical method of expressing the size of the 
heart. Accurate determination of the actual size in any individual is 
a somewhat lengthy and laborious process and necessitates very care- 
ful pereussion combined with x-ray photography. The author deter- 
mines the deep cardiac dullness expressed as a linear distance from the 
external limit of the right border of the heart to the cardiac impulse 
and uses this as a numerator of the fraction with the circumference of 
the chest used as a denominator. This expresses a constant fraction 
of 4% which he ealls the cardiothoracic index. Any deviation from 
this figure indicates either a marked alteration in the size of the heart 
or extensive changes in the shape of the heart. 


Miller, Reginald: Notes on Juvenile Rheumatism. Brit. Med. Jour., 

May 28, 1927, p. 952. 

In July, 1926, there appeared the first report of the British Medical 
Association Committee of Inquiry into Rheumatie Heart Disease in 
Children. It dealt with four important aspects of the problem of 
juvenile rheumatism of which the author is chiefly concerned with 
two, namely, the ‘‘Environmental and Other Predisposing Causes of 
Rheumatic Infection,’’ and the ‘‘Effect of Tonsillectomy on Rheumatic 
Infection in Children.’’ 

In March, 1927, the Medical Research Council published a report on 
‘Social Conditions in Acute Rheumatism,’’ one of a series of ‘‘Child 
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Life Investigations.’’ As the title implies, this dealt with some of the 
same questions as those parts of the B. M. A. Report already men- 
tioned. 

It is the purpose of this communication to examine these two re- 
ports where they overlap and to compare their results. This has not 
yet been attempted; the reports made no mention of each other, and 
indeed were drawn up by entirely different committees and based on 
investigations.undertaken altogether separately from each other. Both 
sets of investigations were prolonged and widespread, consequently 
where agreement is found in the two reports there is a considerable 
weight of evidence in favor of the result reached. 

The chief points of contact between the two reports here to be con- 
sidered are six in number. On four of them it may fairly be claimed 
that agreement is shown; these relate to the influence of (1) social 
status, (2) heredity, (3) school environment, and (4) tonsillar disease 
and tonsillectomy. In the remaining two questions, those of the (5) 
influence of contagion and the influence of (6) damp dwellings, agree- 
ment appears to be lacking. 

The M. R. C. report summarizes its position as regards contagion as 
follows: on the whole, while it cannot be said that there is in the 
facts collected any conclusive evidence of contagion, many of them 
are consistent with this view. On the other hand, the B. M. A. report 
states that all the evidence points against the importance of this fact, 
although everyone has, from time to time, seen two cases arise syn- 
chronously or close together in a family. Probably we should liken 
rheumatism in this respect to pneumonia and appendicitis rather than 
to tuberculosis. 

The B. M. A. report also expresses the opinion that living in damp 
houses predisposes children to rheumatie infection and regards this 
as an important factor in causing so much of the disease in England. 
The M. R. C. report, on the other hand, states that the housing inquiry 
threw but little light on the problem. Dampness, which has generally 
been credited with playing a large part in the causation of rheuma- 
tism, was only slightly more frequent in the houses of rheumatic 
families than in those of the controls investigated. 


Masson, George A.: The Action of Bismuth on the Circulatory Sys- 


tem. Jour. Pharmacol. and Exper. Therap., 1926, xxx, 39. 


Kymographie and electrocardiographic experiments on the heart in 


situ in dogs and cats show that profound alterations occur after the 
intravenous injection of one of the double salts of bismuth. Doses 
which are a tenth of the minimum fatal dose in cats give slight changes 
in the rate and amplitude of the heartbeat and larger doses produce 
more marked impairment, characterized, inter alia, by slowing of the 
heart rate, lengthening of the auriculoventricular conduction and pro- 
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nouneed irregularities in rhythm, of which heart-block is the com- 
monest. All the fundamental functions of the heart muscle are 
affected ; thus, stimulus production, excitability, conductivity, contrac- 
tility and tonicity are lessened, the effect on conduction being the most 
marked and occurring after doses which have comparatively little 
effect on the other functions. The action is a local toxic one on the 
heart muscle, the inhibitory mechanism taking no part in the produc- 
tion of the changes. Most of the changes also occur in perfused rabbits’ 
hearts. 

Intravenous injections of bismuth cause marked lowering of the 
blood pressure, a lowering which is secondary to a great extent to the 
changes in the heart. The fall in blood pressure and the changes in 
the heart are influenced by the rate at which the injection is given, 
and a second injection gives more pronounced changes caeteris paribus 
than the first. 

The actions of some other heavy metals on the circulatory system 
were investigated and compared with those of bismuth. Mercury and 
copper present marked similarity to bismuth in their effects; antimony, 
zine, and iron present a somewhat distant similarity, and nickel and tin 
present no similarity. 


Weiss, Soma, and Hatcher, Robert A.: II. Studies on Quinine. Jour. 

Pharmacol. and Exper. Therap., 1927, xxx, 327. 

The toxicity of quinine depends in part on the rate at which it 
enters the circulation. The fatal dose of the hydrochloride for the eat 
is about 140 mg. per kilogram of weight when it is injected intra- 
venously at the rate of 2 mg. per kilogram per minute, and about 100 
mg. is fatal when it is injected at the rate of 5 mg. per minute. 

The cat recovers within about three hours from the toxic effects of 
70 per cent of the fatal dose injected intravenously at the rate of 
5 mg. per kilogram per minute, and the animal then requires as much 
as the normal animal, or one which had not previously had quinine, to 
eause death. 

The exelusion of the kidneys from the circulation (by tying the 
renal arteries and veins) has no important influence on the rate of 
recovery after such toxic doses. 

The perfused liver is capable of destroying quinine rapidly, and the 
greater part of an intravenous dose of quinine is almost certainly de- 
stroyed in the liver. 


Weiss, Soma, and Hatcher, Robert A.: III. Studies in Quinidine. Jour. 
Pharmacol. and Exper. Therap., 1927, xxx, 335. 
Quinidine present in tissues may be recovered almost quantitatively 
by liquefying the tissues with hot solution of sodium hydrate and 
shaking the solution with chloroform. It can be extracted from one 


706 THE AMERICAN HEART JOURNAL 


million parts of blood by shaking the latter with 25 volumes of chioro- 
form. It can be estimated quantitatively in extracts of tissues by 
titration with bromine water. 

About 95 per cent of an intravenous dose of quinidine leaves the 
blood within five minutes; the concentration in the blood then sinks 
gradually and about 1 per cent of that injected intravenously is pres- 
ent in the cireulation after an interval of one hour. After an interval 
of from three to four hours, only traces remain in the blood. The rate 
of disappearance from the blood varies in different individuals. 

The capillaries of the organs fix quinidine loosely at first and much 
of that so fixed can be removed by perfusion. Probably all capillaries 
of the body fix it to some degree. 

The coneentration of quinidine in the various organs changes con- 
stantly. The lungs fix it in the greatest concentration at first because 
it reaches them in the highest concentration; later the kidneys and 
liver hold it in higher concentration than the lungs. 

The toxicity of quinidine varies widely with the rate of its intra- 
venous injection. The average fatal dose of the sulphate for the eat 
when it is injected at the rate of 5 mg. per kilogram per minute is 
about 80 mg. per kilogram. Much smaller doses are sometimes fatal 
with rapid injection. 

The essential elimination is practically complete within from three 
to four hours after which the animal requires as much to cause death 
as one that had not received a previous dose. The organs, including 
the liver and kidneys, still retain the poison in concentrations about 
equal to that which they would hold were the alkaloid distributed 
uniformly throughout the body and had none been eliminated, but the 
concentration in these organs is somewhat lower than it is shortly 
after the rapid intravenous injection of a nearly fatal dose. 

The liver destroys quinidine during perfusion at approximately the 
same rate that it destroys quinine. 

The behavior of quinidine in the body resembles that of quinine in 
the various ways in which its behavior has been determined by us. 

Toxie doses of quinidine or quinine are not synergistic with the toxie 
action of ouabain (a digitalis body) on the heart. 


Hatcher, Robert A., and Gold, Harry: IV. Studies on Quinine. Jour. 
Pharmacol. and Exper. Therap., 1927, xxx, 347. 


Three specimens of blood were drawn from three patients after 
intervals of from six to twenty minutes following the intravenous 
injection of doses of 10 grains (650 mg.) of quinine dihydrochloride 
in each case and examined for quinine. None of the three contained 
more than a fraction of a milligram, showing that much the greater 
part of the quinine injected had left the circulation. 
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Rudolf, R. D., and Graham, J. D.: Notes on Sulphate of Ephedrine. 


Am. Jour. Med. Se., 1927, elxxiii, 399. 


The authors have studied the physiological action of ephedrine on 
the circulation. They have also administered the drug to patients in 
the hospital both locally by intravenous and subeutaneous methods 
and orally. 

They summarize their results as follows: Ephedrine raises the blood 
pressure and slows and strengthens the heartbeat. On this account it 
should be of value in many conditions where the blood pressure is too 
low. Especially it is shown to be very useful in preventing or com- 
batting the fall in blood pressure that is apt to be caused by spinal 
anesthesia. There is some evidence that it tends to relieve asthma and 
that it raises the blood sugar. 

All of the above effects are produced by the drug when it is given 
by mouth, subcutaneously or intravenously, the difference in results 
being only one of degree. When a solution of ephedrine is applied 
locally te mucous membranes, a blanching or shrinking effect results 
without any distressing sequelae. 

Thus, ephedrine has very much the same action as has adrenalin, 
but these effects are much more lasting, and moreover, are produced 
when the drug is given by mouth. 


Barlow, O. W., and Sollmann, Torald: Effects of Ephedrine on the 
Perfused Frog Heart and Blood Vessels. Jour. Pharmacol. and Ex- 
per. Therap., 1926, xxx, 21. 

The author proposes to determine whether the effects of ephedrine 
on the frog heart reflected those which they have described for epi- 
nephrin. 

Ringer’s solution was perfused into the inferior vena cava. The ob- 
servations included the rate, amplitude of contraction and tone of the 
heart and also the actual heart output measured by cannulizing the 
aortie bulbus and graphically recording the outflow. 

It appears from the results that ephedrine reproduces qualitatively 
the cardiac actions as well as the vascular actions of epinephrin. The 
dominant effect. of ephedrine when perfused through the frog heart is 
a muscular depression evidenced by heart-block, not influenced by 
atropine and apparently identical with the muscular depressant action 
of epinephrin. Accelerator stimulation occurs only occasionally and 
is always very slight. 

The fact that both drugs produce both effects suggests that there is 
some natural connection between the sympatheticomimetie action and 
the muscular depression. The blood vessels of the frog respond to 
ephedrine with poor constriction. The effective concentration of 
ephedrine required for a vasoconstriction is the same that is required 
to produce heart-block. 
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Tainter, N. L.: The Actions of Tyramine on the Circulation and 
Smooth Muscle. Jour. Pharmacol. and Exper. Therap., 1926, xxx, 
163. 


The results of this study indicate that the predominant action of 
tyramine is muscular stimulation. A summary of the mechanism of 
the stimulation according to organ or function in different species is 
presented in table form. The only definite sympathetic responses dem- 
onstrated were those of the iris and the circulation (excised and in- 
tact organs) in the eat, and possibly of perfused rabbit vessels. Tyra- 
mine was found to be considerably weaker as a stimulant than 
epinephrin, since corresponding or comparable effects in the intact 
circulation required from 20 to 50 times the dose, and excised organs 
from 200 to 500 times the concentration, of tyramine than of epineph- 
rin. It is also noteworthy that even with the higher concentrations of 
tyramine the responses were generally more variable than with those 
of epinephrin and barium. The existence of species differences was 
indicated by the extremely variable responses of frogs, the purely 
muscular action in the circulation of dogs, and sympathetic stimula- 
tion in that of cats. However, these differences and variations do not 
jeopardize the usefulness of tyramine as a stimulant of the failing 
cireulation, since it has been established by several observers (24) that 
tyramine, in doses of about 0.1 gram by mouth, definitely raises the 
blood pressure in man. The drug has been used successfully in the 
treatment of collapse and has the advantage that its pressor action is 
more sustained than that of epinephrin. 


Clerc, A., and Bascourret, M.: The Effects of Vagal Excitation by 
Means of Ocular Compression upon Auricular Flutter in Man. 
Arch. d. mal. du coeur, 1926, xix, 589. 


The authors report a case of permanent auricular flutter in which 
there were frequent paroxysms of ventricular tachyeardia, during 
which the ventricular rate would rise from 80-110 to 130-210 per min- 
ute. The digitalis group of drugs was without effect, and although 
quinidine increased the interval between attacks, it did not abolish 
the tachyeardia. Compression of the eyeballs on the other hand 
produced marked slowing of the ventricular rate and the patient later 
learned to apply this procedure upon himself. The first attempt at 
ocular compression produced no change in the heart beat. The see- 
ond attempt, made while the heart was but moderately accelerated, 
resulted in conspicuous slowing of the ventricular rate with pauses 
varying from 0.64 to 1.80 seconds, irregularly distributed. Soon after 
the compression had ceased, the ventricular rate returned to its for- 
mer level. Several days later with the ventricular rate at 80 per min- 
ute, ocular compression reduced the rate to 48, the pauses being irreg- 


REVIEWS AND ABSTRACTS 709 


ularly distributed, but the noteworthy change was the acceleration of 
the auricular rate from about 240 to 280 and 290 per minute. 

Lewis, Drury and Bulger showed that in auricular flutter experi- 
mentally produced in dogs, vagal excitation reduces the refractory 
period of the auricular musculature with consequent acceleration of 
the auricular rate. The only ease known to the authors which is com- 
parable to their own is that of Wilson (Heart, 1924, xi, 61) who pro- 
duced conspicuous slowing of the ventricular rate but acceleration of 
the auricular rate in a case of human flutter by means of ocular com- 
pression (vagal stimulation). The increase in the auricular rate is 
attributed by Wilson to the shortening of the path of the circus wave 
brought about. by reduction in the length of the refractory period of 
the auricular musculature. 


Clerc, A., and Levy, R.: Auricular Infarct. Terminal Tachyarrhyth- 
mia. Bull. et mém. Soc. méd. d. hop. d. Paris, December 18, 1925. 
The authors briefly present the case of a woman suffering from se- 

vere myocardial insufficiency, who after a short period of amelioration 

following digitalis therapy, suddenly developed eyanosis and an ex- 
treme tachyeardial arrhythmia and died four days later. The autopsy 
revealed the presence of a mitral lesion which had been unrecognized 
during life and an infarct in the right auricle unaccompanied by intra- 
cardiac thrombosis, or obliteration of any of the coronary arteries. No 
cause was found for the auricular infaret. The authors discuss the 
relationship between arrhythmia, which they interpret as auricular 

‘*fibrillo-flutter,’’ and the lesion in the wall of the auricle without 

arriving at a definite conclusion. 


Clerc, A.: Total Arrhythmia and Its Treatment. Marseille Med., 

April 15, 1926. 

Clere reviews the clinical features and the theories concerning the 
pathogenesis of auricular fibrillation and devotes several pages to the 
treatment. The object of treatment is to improve the efficiency of the 
myocardium and in certain eases to attempt to restore the rhythm to 
normal. The author advises that digitalin or ovabaine precede the use 
of quinidine. 


Hermann, T.: Pulse Difference of Cerebral Origin. Wien. klin. 

Wehnschr., 1926, xxxix, 1209. 

The author reports four cases of cerebral disease associated with 
conspicuous difference in the pulses of the radial arteries. This phe- 
nomenon, which was first reported by Pal in 1920, is seen in certain 
cases of cerebral hemorrhage, especially that occurring in the neigh- 
borhood of the internal capsule and corpus striatum, and at times in 
cerebral thrombosis or embolism. In certain cases the pulsus differens 
may throw light upon the progress or subsidence of the cerebral 
process. 
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Sprague, Howard B., and White, Paul D.: The Significance of Elec- 
trocardiograms of Low Voltage. Jour. Clin. Inves., 1926, iii, 109. 


With a view to determining the extent of the significance of the elee- 
tric potential difference in the electrocardiogram developed during 
muscular activity as an index of the mechanism activity of the mus- 
cle, the authors have studied a series of 57 patients showing low volt- 
age in the electrocardiogram. They comprise the total group in which 
this phenomenon was observed in the cardiographie laboratory of the 
Massachusetts General Hospital during ten years’ time. The authors 
have attempted to discover the condition in which low voltage is most 
commonly found and to relate the other clinical aspects of these pa- 
tients and the progress of their disease. 

Low voltage found in 44 of these 57 cases was related to two condi- 
tions: myocardial failure from arteriosclerosis 34 cases, hyperthyroid- 
ism 10 eases. It has also occurred in severely toxic or terminal myo- 
cardial states from various causes. In one case it was unexplained 
and was not incompatible with good health, but occurred in a young 
woman with complete heart-block. Forty-four per cent of the arterio- 
sclerotic groups are known to be dead and from the conditions of those 
untraced at the time when they were last seen, it is felt that almost 
two-thirds are dead. The low voltage disappeared in those eases of 
hypothyroidism reacting favorably to thyroid medication. The de- 
crease in amplitude of the QRS complexes in patients in miscellaneous 
group in terminal states of heart failure or with severely embarrassed 
cardiae action is further evidence that this finding is an important 
sign of myocardial weakness. 

Excluding the temporary effect of hyperthyroidism low voltage has 
never been found in their experience in records from normal hearts. 
It is a finding of diagnostic and prognostic importance in forming an 
opinion of the myocardial ability of any individual. 


Errata 


In the last installment of Dr. Alfred E. Cohn’s article entitled ‘‘ Heart 
Disease from the Point of View of the Public Health,’’ the following 
corrections are to be made: 

The eurves C, and A+B+D, in Fig. 14, on page 392, are explained 
by the explanatory legend under Fig. 4, on page 279, February issue. 

On page 395, in the ninth line from the top, Fig. 15 should read 
**Fig. 14.’’ 

Page 395, twenty-third line, should read, ‘‘In Fig. 17-a are age spe- 
cifie curves,’’ ete. 

Page 395, twenty-ninth line, should read, ‘‘In Fig. 17-b there is still 


another expression,”’ ete. 
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